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Compas,and more ſomtimes, by reaſon of ma- X 
— e ſea- chart after che accuſtomed mano, 2 
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latitude. 


times , by neglecting the variation of the Com- 


alle 


the vſe of the croſſe ſtaffe, eſpecially by not re- 
garding the eccentricitie of the eie. vb) 


nation of the Sunne as it is ſet foorth in the 
ments moſt commonly vſed 3 
and conſequently error of halfe a degree in the 
place of the Sunne. 
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Totheright Honourab orge 
Earle of Cumberland, Baron Clifford, 
Lord Bromflcr, Atton, Veſcie, and Vipont, . 


Lord of Weſtmerland, and Knight of the 
moſt noble Order of be » 
Garter. | 


<<: Ight Honourable, and my 
e very good Lord, being furt 
¶ induced, by occaſion otyour 
Y i 9 Lordſhips imployment of 

. me at ſea, to apply my Ma- 

We t thematicall ſtudies to rhe 

vic of Nauigation: I thought, theſe firſt fruits 

of thoſe my ſea-·labours, could not bee more 

iuſtly due to any, then to yourſelf : as by 

whole beneſiciall hand, they haue been chiefly 

cheriſhed, to gro ve thus farre for wardes to · | 
wardes their ripeneſſe: and to whom the cau- 

ſes that moſt moued me thus vnſcaſonably(as 

it were) to pluck the ſame before the time, 

chat is, the publiſhing of part hereof alreadie 

by one : and the ſtealing of an other part by a 

ſecond man, and the daunger of publiſh- 

A2 ing | / 


wn SECIS 


The Epiille 


ing the whole by the third, arc beſt knowne. 
For your Lordſhip can witnes ( though 
in a greater matter, meaner witneſſe might 
ſerve) that not onely a part of this Booke was 
firſt ſet foorth by one: and chat an other part 
thercof is more lately publiſhed by another in 
his owne name, in his Mappes of the world, 
and of Europe: but that the whole alſo was in 
going to the preſſe, vnder the name of one of 
che skilfulleſt Nauigators (as he was by many 
reputed) of our time, and nation, of whome 
ſomething more then ordinary, out of his ma- 
ny experiments, and obſeruations at ſea, Was 
(at that time eſpecially, when he was to leaue 
his life) expected ro be brought to light, and 
left to poſteritie, for their common good. But 
by good happo it was ſtayed, comining by the 
way into your Lo. hands: who preſently (by 
comparing it with the originall copy thereof, 
which I had reſerued to my elf ) knewe ir to 
be the ſame booke worde for worde, which l 
had made, and preſented ynto your L. almoſt 
ſeauen ycares before. 

Hauing therefore ( as I could for the pre- 
ſent) made ſupply of ſuch wants, as were in 


that Booke, I thought it beſt to follow your 
Lo, 


Dedicatorie. 


Lo.aduiſc,rather by publiſhing it iny ſelf , ro 
acknowledg mine ownopenly,with all faults, 
Which quieter time, and more leiſure (where- 
of I haue ſeldome had leſſe ſtore ) might haue 
amended: then either to haue it by peecemeale 
diſmembred, or vniuſtly chal y ſome o- 
cher man as his owne : and ſo ſett forth to the 
view of all men, much worſe then I made it. 
Deſiring therefor your Lo. to vouchſafe 
the ſame tlie ſafegarde of your honorable pro- 
tection, both againſt theſe, and other iniurics 
that may be expected of ignorant, or malici- 
ous tongues: as not knowing whome better 
to flie vnto to be protected, both for your ho- 
nourable fauours rowardes me, and for your 
noble aurhoritie , ioyned with no leſſe skill, 
experience, and iudgement in theſe matters 
eren vnto Nauigation : I beſeech the 
Lord of lordes, to increaſe your Lo. with all 
true honour, and happineſſe in this life: and 
after this life ended, w ith endleſſe bliſſe, in the 


life that laſteth euer. 


Your Li. 0o commentia os Land. 
Ede: Wright. 
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. che Reader. 


>. ig ig” for rg ( 44 it 14 cal 

N Ad) thowgh it hath now beene in uſe 

> oe thomſand; of yeeres, yet how far 

| bY it is at this day, from the perfetlion 

BPM 1) which is and were to be deſired, wee 

25 would ſcarce beleene ( 44 4 wonder, 

AY that a thing of ſo great commoditis, 

- Aber has be into, in fe 
many ages : 3 "bar that, both the Bootes of the — are ex- 
tant, to teſtiſie, and reaſon ( approoued by often trial) dooth 
plainely ſbem, that the principall meanes, and inftruments this 

Art vſetb, haue 8 thus long ſo fare from thu perfection, 
that comtrarmviſe they haue beene, and are much tamed , with 
mam blots and blemiſhes of error and imperfettion. 

I The/ca thart — beſt mean hed murmer hath to knowe 
the ccurſe from place, (As it hath beene hitherto gene- 
rally made ) ner e ee ——_— rhe 
cherebf{rhat is in the geometrical lneaments of the meridians, 

. parakels, and rumbes teſcribed therein) that hereof there may 
ariſe /o groſſe error as may cauſe the mariner to miſſe one vo, 
J-4 three whole points of the compaſſe ( and more ſometimes 

ora farre wortherly natugation Jin finding the cexrſe from place 

ro 2 Whereof it may 40 b be — inferred, «6s fol- 
owing the d;retlion of his chart in ſuch ſort as hath beene vſed 

— finding the diſtancer of places , he may erre one half, yea 

three quarters and 7 more ſometime t in thoſe northerne partes: 
in takin the diffance to be twice thrice, yea foure times greater 
| | then indeede it ts. 
—_——\ 79 2 The Compaſſe {the c hier inſirrament for keeping the 
| , ' conr/eſhewed by, the chart) ty 71 c variation neglected, 4s by 
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to the Reader. 
M. Peter de 


& ſome it hath beene may canſe you erre an whale point or two N P. 
= courſes of dinerſe places : and not righth 3 bred — 
much confuſion in many parts of the chart m laying out many WY? 
places in falſe comrſes : which mutt need; folow when the chart 
i made according to the direction ſpewed by the pointer of the 
(ompaſſe without abatement or allowance anſwerable to the 
variation in exery place. This may eſpecialh bee ſcene in thoſẽ 
places where the variation is greateſt , as upon the coa#t of Flo- 
ride, Noua Francia, and New formd land;where ſome alſo ſeck- 
ing to aoyd this inconnemience , haue fallen iuro an other as ill 4 
or worſe than the former,in making a double ſcale of latitude. 
Aud this one error as a fruitful mother breeding another and 
ene abſurduie admitted drawing with it : u will manifeſt- 
ly appeare hy exact diſcourſe out of theſe grounde (what partly 
through the falſe proiettion of the chart, and partly through 
negletting , or not rightly v/mg the varianon cf the Compaſſe) 
that it can not otherwiſe be but that the ordinary charts are in 
many places much hke an mextricable labyrinth of error, out of 
.which it will le very bard for a man eaſily to unwinde him- 
eff. 
a my accord the often experiments and uſual prafti'e of 
many wel experienced and iudicial marineys and /ea men of our 
time, who confeſſe, that in ſailing from the weſt Indies to the A. 
Tores, they haue often fallen with thoſe Ilande, when by their 
account according to the chart they ſhould haue beene 1 50. or 
200. leagnes to the Weilwards of them, The like hath beene 
found in ſayling from the Acores for Uſhent , as haue alſo 
partly ſeene in the little experience I haue had at ſea,where we 
were comme within ſight of that Iland , when by account of the 
ordinary chart we ſhould haue beene 50. leagues ſport of it. 
nd 4s concerning the courſes fromplace to place, I haue 
ob/erned that ſome of our maiters take a wile comrſe,n not tru- 
feng to thoſe courſes which are ſhewed by their charts. But firſt 
getting theſelues into the height or paralel of the place to which 
they are going: and withall, Is ng aſſuredly ls they be 
more eaitward er weitward SOD place; they then proceed 
FF. alwaye 
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alwajes heedfully keeping themſelues vndler that parallel till 
they come to the place defirea.T hen which way of ſayling there 
6 none indeed more certaine and im allible for the ſure finding 
of the place a/ngned: but it bath this inc onue tence that it ma- 
keth the way lenger then otherwiſe u. ſhould be ibe ſireigbt 
conr/e were kept, 

But to returne to that from when e we haue a little digreſ- 


ſea, by theſe experiments and pratliſe of the ili fulleſt mari» 


ners it is manifeſt that they them/elues do often find the rmper- 
fellions of their charts, in ſhewing the courſet and d ſtances of 
manic places each from other 2 we may adione the ex. 
perience of the beſt Hydrographers of aur t1me : who day 
making ther Charts after the accuſtomed manner wuh 
ſtrei ht. lme d rumbes and degrees of latuude, enerie where 
equall, haus found ſuch difficulties in labouring to bring their 
marine deſcriptions to ſome due corre pondence of trueth in 
the corr/es, heights and diſtances , that tyred herewith in the 
end, they haue holden it for impoſ1ble,to make the chart agree 
in all theſe with the globe. Wherein not wit hſtanaing they erre, 
2 too general a concluſion , in houlling that to bee 
ly impoſſible which cannot be done by ſuch a way & meanes 
as they know and v +. | 
The Croſſe-flafſe( the principal inſtrument that hath at 
ſea beene moſt generally v/ed,for 0b/erming the altitudes of the 
Sunne, or flarres , thereby to know more aſſuredl the latitude, 
and ſo to examine and retlifie the account of the comrſe kept by 
dire tion of the Compaſſe vpon the chart )if there be not 1. BREA 
ment mac an.werable to the eccentricitie of the eye(that is to 
the diſtaunce wherewith the center or point wherein the fight 
beames Concurre within the eye is further backward then the 
end of the flaffe ) may through neplect of this abatement cane 
error in taking the height obſerued to be greater then indeed it 
w,by Io, 20, 30, rea an whole degree and more ſomtimes, 
if the height be much, the ftaffe ſmall, and the eccentricitie of 
the eye great. Wo 
4 But both this flaffe, and all other mſiruments (though 


ener 


tothe Reader. 


neuer ſo well made and vſed) can dos vs but ſmall pleaſure, for 
finding the latitude at ſea , if the declination of the que or 
ſtarres which we obſerne be not al o knowne.To this end there. 


for there haue beene made tables of rhe declmnations , both of 


the Smane and fixed ſtarres : yet ſuch as enen that which hath 
beene publikely commended as not differ? from trueth in any 
place aboue one mmute( [ meane the 12 of the Funne. ſet 
forth by R. N.) doth notwithſtandimg d:ffer from trueth m ma- 
me places 10,1 I, r Iz, minutes. And as for the fixed ſtarres, 
ſcarce one of them hath hus declination truly ſet downe and a- 
reeablie to obſernation.Tea enen the Pole-ſtarre t ſelfythough 
i be better knowne,and more obſerned by the myſt part of ſea- 
men then all the reſt : and indeed as it monght be vſed (being to 
be ob 'erned at any tome of the myht all the yeare long) muhe 
ſtand them in as much ſtead for finding the latitude as moſt of 
the reſt : yet in the bookes of nauigation that are moſt common 
amonrſt Engliſh mariners,the diſtance thereof from the Pole is 
mide tote 38 minutes more then it ſhonld be, No marnaile 
therefore if the mærinert complaine ¶ as I bane heard them 
ſometimes )that they cannot make their ob/ernations of the la- 
titude by the Sunne and this ſtarre to agree. 

Neither is there more trueth to be looked for in the declina- 
tions of many other print ipail fixed ſtares, publiſhed in thoſe 
bookes diuer e of them errmy from truth one imo yea(ſome of 
them) three whole degrees and more as in the treati/e foli wing 
ſhall be ſhewed. And theſe errors in the dechnations of the 
Summe and fixed ſtarret, not onehe I, but alſo the RW. Sw 
Chriſtopher Heydon knight, and the noble Lordof Kund- 
ſtrupp, Tycho Brahe, founder of Vraniburg, with the gra- 
cons Prince William Landtgrau : of Haſſia, father of him 
that now is. haue often feund by many ana moſt _— ob/er- 
nations.with large and exatl mſ{ruments, wherm oth mungtes 
end half minutes might be eaſily di/cerned. Notwutſlanding, 
ef ante ſtiin d in denbt hereof, I wiſh that he himſelf al o would 
beſi m no leſſe coſt, time and diligence, to maky often beedſull 
and exact ob/ernation then euher the Prince of Haſſia, or 
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Tycho Brahe er at leaſt but as my ſelf hane Mone, and then let 
bm belecue that he ſhall ſee to be true with his owne eyes. 


Theſe errors therſore in the Chart, Compaſſe, Croſſe flaffe, 
and declmations of the Sunne and flarres, I haue in the treatiſe 
following laboured to reforme to the utmoſt (yea rather \beyond 


letting other ſindies and 


the vrmoſt) of poore abilirie, ne 
courſes that might haue beene more = ficiall to mec: which 
way argue my good wilt to haue proceeded fm ther, to the 4. 
wendment of ſuch other faultes and imperfeclions as yet re- 


maine befides thoſe that art alreadie ſpecified, and that eſpe- 


erally in two point ei, that 16, in the comrſes and {ongttudes of 


laces. 

l The reforming of the Chart in reducing all places from thoſe 
varying comrſe; wherein now they ave ſet dewne to the true po- 
ſitions they haue each from other , by ſeparating the variation 
(wherewith they are in the ordinarre Chart for the moſt part 
wntermingled) were a buſie peece of worte: yet ſuch as were 
moſt wort hie, and neceſſarie to be laboured in, as without which 
the Charts — and globes, or any other Hydrographical,or 
Geographical deſcriptions,camot be freed from many mtrieate 
abſurduies , wherewith now they muſt needs in many parts be 
peſtered:becanſe the courſes and poſitions of places are in them 
ſet downe as they were obſerned by the varying Compaſſe, wit h- 
out ſeparating the variation after mardi, that ſo the true cour 

ſes and poſitions of places might be hnowne. | 
The longitude alſo woul well deſerne both labour and coft 
to be both chilfull and liberally beſtowed, for the finding there. 
of : whereby it were poſſible to bring it to that 15 (the mo- 
tions of the Sunne, amd Moone , and places of the fixed flarres 
being verified, whereof that noble Tycho Brahe affoordeth 


great hope) that the induftrious and willing minded mariner 


wonght be capable thereof, in ſuch ſort, that for the moſt part, 
when the moone and fixed flarres appeare , hee might bee able 
hereby to know what longitude he is in (exen at ſea) more truly 


then many haue ame by their dead reckoning, in ſayling ont of 
the bay of Mexico to the Azores, or from Newfound land to 


England 
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Hug land, or almoſt from the Azores to England. But on land, 


the longitude might 7 this meanes be found , 4s exattly as the 
latitude hath beene by many obſerner: at ſea. And ſo,opportwe 
mities of obſeruation with meete inſtruments on ſhore not bemg 
neglected, (eſpecialij in long voyages farre Eaſtward or Weſt- 
ward ) many moſt notorions errors in the longitudes of places 
world ſoone be correfted,where with the moſt excellent arts of 
Geographic ,& Namigation are verie much blemiſhed.For who 
that loweth truth, can patiently endure to heare the Mariner 
common, and conſtant complaint of I 50,0r 20. leaguet error 
in the diſtance — bay of Mexico and the Azores: 
er (that which is yet moſt intollerable and monſtrous) of 600 
leagnes difference in the diſtance betweene Cape Mendoſino 
5 California, /ome making that diſtance to be 12 or 
I 3 hundred leagues, where others will haue it, and that more 
probabhe,to be no more then ſixe or ſenen hunarea. 

But fora/mmch as the charge, though not great (to ſpeaks 
Hof prouiding meete meanes for ſupplie of hh wants m the 
conrſes and /ongitudes , but chiefly in the latter, exceedes the 
me ane abilitie of the moſ} part of them that are moſt addicled 
to theſe vng. nfull fiudies ¶ Imuſt not ſay vngratefull, albeit in 
theſe dayes they prone moſt unprofuable to their greateſt lo- 
wers : ) Therefore for my part they are like to reſt,as they are 
vntouched, and onely commended unto a kinde of hope (whe- 
ther vaine or no I know not) of ſome Mecocnas at length of 
munificent ſpirit to be raiſed vp. though not to do as that mag- 
wificall Tycho in his Vraniburg , as well by his owne high 
reach of wit and learning, ac by 4 bountiful hand to his aſſiſtants 
and followers.yet at leaſt to haue ſome due conſideration,both of 
theſe, and of ſuch other wants and imperfeflions as yet remaine 
in ſo great and excellent an art as thus of Numigation is, that it 
may haue ſome mcreal/e , like as Aſtronomie hath much ad- 
w.14ncement by Tycho Brahe alone,who ſor his deſerned ro. 
uo ne cannct be too oft named 

Deubiles there is no man{ coſidering that the art of Aſtrono- 
my which mounteth vp unto the heants doth miniſter ud unto 
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this of Nawigation, which conrſeth pon the waters) can demie 
the excellent ic thereof or the profitableneſſe cuber. But if ke 
will my pr page V not to fand vponit , ner to conmince hum by 
rea/ons , by records , or ty the more wonderfull di/coneries in 
this our age, made to the furtheſt parts of all the earth, and 
reund about the whole compaſſe of the ſame, whereby we haue 
brene made partakers of the moſt rare and richeſt commodutes 
and treaſures of the vtmeſt Indies, and Ilundes of the werld, 
and they likewi/e haue participated with vi (er els they laue 
had the more wrong) in the moff precious treaſure: of hea. 
treib. All whuch and much more then can bee thought 


| of,or polen, per formed chiefly (next under Gods prom- 


dence) by the rules and dire t luum of thu art, who /eeth not 
that by bow much the more excellent, and unto mankinde 4- 
bundantly profitabie it u ſe much the leſſe enght any notcrious 
error to be tolerated therein and ſo m uch the mere enght all 
wheme it may cencerns ( yea but in good will onety,sf it may do 
00d) to endenonr themſelnerthat it may be Lrought to the 
Tighef prtch of perfebizon. Ilm not then if any one be tinto 
ſo excellent an enterpriſe drawne on, 10 gine the beſt furthe· 
raxnce in him Heth, why he ſhould for his lat our ſall into any 
daunger of reprehenſon at all. Tet u way le, Iſball be blamed 
8 bemy to bufie a ſauli. finder my jelf . For when they 
i ſce their (harts and other inſ[ruments controlled u hic h 
fo long time lame gone for current, ſeme of them perhappes 
will ſcercely wah pactence endure it. But they may be paci- 
fred, if not by reaſon of the good that en'neth herenpon , yet to- 
wards me at the leaſt becauſe tbe crre ri ] poymt at in the c hart, 
have beene herotefere peymedont ty others,eſpecially by Pe- 
trus Nonius; car of whem meſt part of the firft Chapter of 
the Treati'e following is Am werde for worde trarſlated 
I for my part deſirmg rather that fi ulis ſhenld be found by 
others then by my ſelf and labexring wuck mere, as for athing 
much better, and furre more neeafull,and prefitable to be a 


fault mender. them a fault ſnaer . 


Or els I may ſe much the more be miſuhed, l ecauſe in ſce- 


king 


tothe Reader. 


Aung to amen i, ome will thinke I tabę ven me tos much: For 
ſome mill /ay,an1 of thoſe per appet that haue beene employed 
in ſca aff:yres all their liſe lony , that all this e go about us 
more then needs. For they wuthont all th:s ado, haue euer per- 
formed thew charge with good /ucceſſe, and are now too olds 
ro pine care to theſe mnowations.But other ſea/armg men, who 
ackn rwledge the need hereof, are aſhamed peraduenture to re. 
ceyue (as u were) ether correchon from the ſchooles,or di 
rection from the land and there ore ſtick not to condemme } ui. 
uerſſties and all in compari vn of their munifol4 experiments. 
Others aiſo as more miifferent for the matter, will haus a fl 
yet at the per vn thinking thu reformation which is rufe 
to ſprung out of other mens fountaines. Which all (becau/e we 
are nom about a worke of amendment) muſt al o (if they will 
heare reaſon) amend their opinions. For the firſt which ſeeme tg 
moſt 1rea/onable do mit conſider being addict ro theſe vnre- 1 
formed inſtruments, how I be they are unto thoſe aum ient mai - 
tert of ſhippes, whom M. Bourne maketh report of, who not 
many yeares ſince, wedded libęwiſe to their accuſtomed v/age, 
haue mocked them that haue v ed Charts , or ( roſſe ſtanes, 
ſaying they cared not for their ſheepes shinnes, they could 79 
a better :ccount vpom A bourd : and them that ob erued t 
Summe or ſtarres for find the latitude, they would call ſun- 
ſhroters,and ſtarre ſhooters, and aue if they had lit it. But 
markbe what commeth hereof : for one of theſe maifters was he 
a: I take it, of whom an ancient (eaman( yet lining as I thinks) 
once tolde me, wh» hauing undertaken the 2 of conduc = 
ting a ſhippe from England to Saint Michaels {the firſt of the 
Azores) and after long ſeeking not able to find that land, for 
ſhame ani brrom caſt him/elfe onerbourd. Wherefore theſe 
men if they con'ler it well, haue no can to boaſt of ſucceſſe 
without chill, but to thanke God for both that us, fur their great ; 
an l often good happe and [afetie , and for their 5hill al/o were 2 
it 'malley then indeed itis, For I will do them nd wrong, but 
do freely graunt and acknowledge, that from any one place to 


Other, the court , height and diſtaumce may be truly ſet dpwne | 
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The Præface 


in the ordinarie Chart, wherein the Rumbes are right Inet, 
and the _ of latitude 2 where equall: uk by that 
C hart they may ſaile truely inomgh from hence to Ruſſie or Iſ- 
land, or amy other place. * if the way they ſhould croſſe o- 
wer from the one to the other following the directiom that their 
Chart ſheweth them,they cannot but erre a great drale, either 
in — oy —_ or both, eſpecially in t oſt Northerh 14 
then ſhould they where there is daumger of mam. 
Ae. bo of any hats to ſhewe a better ue 
But to come unto thoſe that may obiett i do but actũ agere , in 
no more then hath beene done alreadie by Gerardus 


Mercator, in his vniner/all — many yeares fince : and in 
publiſhing ſomething — bed by Iodocus Hondius, 
in hs — meppe of of the world and of Europe, now of late: 
I'muſt aunſwere that indeed by occaſion of that mappe of Mer- 
cator , / firſt thought — ſo mam and , errors 
and ab urditiet as bereafter are ſhewed in the Sea ine 
creaſmg the diſtances of the Parallels,from the ed to- 
wards the Polesi in ſuch ſort, that at every e of 2 in 
the Chart a part of the Meridian mig aue the ſame pro- 
portion to the like part of the Parallel, x ine thath in the * 


But the way how thus ſhowld be done, I learned neither of Mer- 


cator nor am man eli. Aud in that poynt I wiſh I had beene as 


wile as he in keeping it more c to my ſelf. For ſo perhappes 
i might haus — more Haw + * — 245 


am man haue had cauſe to thinke at the fir#t ſight of the fourth 
Chapter of this booke, that all i haue there hs downe 1 ſtolne 
out of one of the foreſaid mapper of Iodocus Hondius. Bur 
were [brought before a Inage,1 ſhonldfor my ab ſolution, and 
Iodocus bY condemnation, make the contrari to appeare, 
that by his owne confeſſion in his letters to me, and to 4 friend 
of mine which I haue to ſhewe written in Laline wth his owne 
hand: Tome his writi e effedl. 


I heare chat you are ſomewhat offended with me, becauſe 


booke ofthe I haue taken thoſe fewe things out of your hand- written 


Sea chat. *booke,whereas I promiſedy you that I would not publiſh 


it 2 


to the Reader. 


it: which alſo I would in no wiſe doe without your leaue. 
For it ſomething grudged my conſcience, euen to pubhſh 
this little, if the di . of places would haue ſuffered me 
conueniently to ſend letters vnto you. I was led to 
haue ſet this forth vnder your name: but that you 
would be diſpleaſed therewith, becauſe I haue but 1 
and without elegancie tranſlated it into [ atine. Truely 
tolde all 1 are the Author ſhere- 


R 
in his Letter to maler Briggs now profeſſor of Geo- 
metrie in Greſham College,he — thus 8 unto 
4%. I haue written to Al. bt in excuſe of 
un verie ſorie that he is angrie with me for that 
I pray you learne of him how he is affected towardes me, 
and write back vnto me, and excuſe me vnto him as much 
as you can. I would haue publiſhed his whole booke for 
ear ep, ht haue done it without breach 
of my faithfull promiſe. And ſurely my conſcience grud- 
ed to publiſh euen this little which I haue taken out: but 
| t thereof moued me, &c. At Amferdam from 
the dee CONES ee that at his owne 
inſlant requeſt, when he wrong at London, ſome of 
friends al/o procured by bus flatterie, per/wading me e 
was content to let bim haue this booke for a fewe dayes to per. 
vſe : he allo aſſuring me v pom hus faith and credit, that he would 
not publiſb it, or any part thereof without my knowledge and 
conſent. But how well and honefly he hath performed that 
proteſtation, grounded vpom faith & credit,the world may now 
ſee : and how thankefull he hath beene to me for that which 
hath beene ſo profitable and gas 


ainfull nts himſelf, as may ap- 
peare by ſo common ſale of his wappes of the world, and of Eu. 
rope, Alia, Africa, d America, (al which had bent yet vn- 


hatched, had be not learned the right 49 fo lay the fromm 
ery ofthe ofthe bene) 192 fi lh eg "Ber 


ler him po ache nn. | 
Now if anyſhallthink it ro be "to 
| 17 fond 
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find faults in matters belonging to the ſea-man! art and profeſ- 
flon they muſt know if they be yet to learne , that one that is but 
reaſonablic acquainted with Geometrical conceits,nay as well, 
> if not better then moſt ſea: men know the nature and properties 
of the ſpharicul forme of the earth and (ea,with all conſequents 


and wnees thereof, By conſideration of which, the true 
under ending and rea en of the nautical plam/phere or Sea. 
chart, may by him that hath beene but meanely conuer ant in 


Mathematicall meditations be better apprehended then other- 
wiſe it can by the ſæa faring man, though he ſpend bis whole 
life in ſailmg ouer all the [eas in the woril. The like may be 
ſaid of the Croſſe ſtaffe and Compaſſe and of the —.— or 
tables of declmation of the Sunne and fixed ſtarrer, and of 
all ther, principal meanes and inſtruments ſerning for nauiga · 
Non. But it ts 3 to ſee,the difference of things that in this 
worlds is made by the drfference of hands from which they are 
to be receyned, —— the things themſelues be. Fer let 
Hannibal a Captame diſcourſe of warkke aſjairer, be it neuer 
fo diſorderly and ont of reaſon or ſca on, yet all ( for/ooth) muſt 
need: be of great di/creticn and wiſdome becauſe he hath hand- 
led that which be ſpeaketh of. But let Phormio 4 Philoſo- 
her ſpeaks of the ſame, at the leaſt in th e hearing of Hanni- 
be bis Oration furniſhed & beantified with nauer ſo much 
reading learning, tudcement and eloquence, yet muſt he (there 
AP he —— a foole or a IS for his hire. So by 
all hhehhooge, the caſe will and with this paore Treatiſe of 
mine, which if it had come forth unto publike view , from out 
. of the boſome {as once it was like) of a maiſter at ſea ,of preat 
repmted excellencie , it had no doubt then found the fauour, 
which lle mough new it ſhall want : all winds then would haue 
fweeth blowne it into. the pleaſanteſt hauen of every mans (at 
le w/c of cnery /ca mani) fanourable entertainment. 1 fall 
| thereftre with theg.. patience ſet downe the matter as it was, 
thet none may tale atrueth, which u danmghter, not onely of 
time, but of occaſion as hereby may appeare. It is not vnhnewne 
te ſeme of good phacrand reckening ; that one of the rhulfulleſt 
at % > 


! Hangar 


to the Reader. 


nanigators( as he was by many accounted) of onr mm and Na+ 
tien,who died m Sir Frauncis Drakes laff ve when he 
came to that extremitie of fickneſſe that he ſaw there was no 0. 
ther way but one with him, was reported to haue gathered and 
bound togither into a bundell all his naxtical notes and obſer- 
wations and to haue caſt them into the ſea. But ſoone after not- 
withſlanding that fore/aud report there came more comfortable 
newes by a Captame that was farniliarly acquainted and com- 
wer ſant with him in that voyage, and during the whole time of 
bus ſickene(ſe, in whoſe armes alſo he: died: who mono (ome 
ſpeach vnto han touching ſomething of fir Frauncis Drakes 
that might then after hu death be looked for to be he 10 
1 Nauigatiam: 7 uſb ( [auth he) for that matter 
there is not much to be looked for at bus bands , hee had bitle 
Skill in that art. ? and will your ſelf then do 179 
quoth that GEE — this great 1 —.— | 
forth a booke out of his boſome, and dehnered it unto this cap · 
taine not long before his death, This booke was ſhewed by & = 
ſame ¶ uptaine to the R, Honowrable the E. bigh Admirall of 
Englund inthe Calcs voyage , as bemy made by that famous 
Naxigator which bis Lordſhip alſo( 4s it was reported) thought 
good ſhould be peruſed and publiſhed. Theſe newes moned (ome 
expettation of that bool: ſo as the right Honourable, and my 
verze good Lord the Earle of ( unberlumd hearing of it, was 
deſirous alſo to haue a fight thereof , and remembred me unto 
that ¶ aptaine , as one not inſufficient to pervſc. and corretit the 
ſame. And hereupon the booke was brought unto his Lordſhip, 
at the time and place appointed at Weſtminſter, and mas there 
alſo deliuered unto me, to be pern/ed and correfled, Hanins 
therefor openedit, & begiming a litle to twrne oner the leanes, 
to take ſome generall, view what matter monght be cortemned- 
therein: | firſt eſpied a Diagramme, the hhe whereof ] knewe 
verie well I had made in a booke of mine. And herewithall 1 
was the more moned.to ſee if there were any more that I coulil 
know as well as the former: turning oner therefor two or three 
leaues more, preſently eſpied n alſo where- 
0 99972 with 
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with [wu arwell acquarmt 


yet more earneſtly flirr 


| e apes" wo regard oft 


rules of this refraclion, (whereto | 


The Preface 


ed, a with the former : for I found 
not onelythe very ſame Diagramme, hut (that which made me 
the more to maruaile for the preſent) folowing al/a in the [ame 
order as I well remembred it did in my 12 


ed vp hereat, and w 


rea'on monght be, that we ſhould thus a Fee, I — 
fo there of that booke, Andi firſt v, 1k fo 
Le of afterwardes in many oi Gray 


. — agree with mane , ee 
— which J made and preſented unto his 


Lotdſhip almoſt ſenen yeares before, as the next morning it 


2 ed both to bis Lordſbip and to the captaine han- 
felft bt it, by comparing i in all poynts with the ori- 
ginall exemplar 7 the fans booke, which 1 1 bromgbt vnto 
his Lor 
6 ö there remaineth which may 1 more inf they 
the reſt, and yet 1 naeh. in that I haue 
parallax of the Summe, both 
in the table of the — umme declination . But 
oy Summe m. te appeare higher then 
„. — e. . eaftly ober. 1 
3 4. Notwir h ſlamding. I gramm u to be the exalteſt way i 
(e: Ce — de of 0 F paralax —4 
refrattion : but firſt there was found by obſernation , certaine 
ee other neafull 
meanes haue not eee ras good it is to haue 
conſideration of neyther, as of the alex iy: and wo pr 
_— if beth aud e. 8 in * — ) be 
quites himſelf as a verie good obſerner that ſhall not in obſer- 
wing the height of the 3 or ſlarres, erre more then twiſt ſo 
much as can ariſe by neglect of both refraction and paralax to- 
gither. But I fekre that 400 [ laboxr to ſatisfie all. I ſhall of 
5 ſome as making too long a Preface to ſo ſmall a volume, I 
haſten to an end,onety ſhewing the ſumme of this 
—_— : which I thought good to offer vito your view , 414 


compendious repreſentation of al! that felloweth, and rather to 
ſet 


* pe OF a n kd 1 


The ſumme of thi, treatiſe. 
fer it apart by it ſelf” then to include it as I was purpoſed within 
fore — I will commit the fauourabie reader as my ſelf, vnto 
the protection of the Almightie. 
The ſumme of the Treatiſe 
OD e 
containeth foure princi 
 parts,whereof the firſt may be called 3 
cal wherein are ſet downe the errors of the common 
Sea chart with right- led rumbes and degrees of 
iwitade every where »the way ts theſe errors 
lated, and the uſe thereof ſhewed, for the true and eafie diui- 
of the Meridians in the ( hart into tennes of minutes, or 
om ts of degrees of latitnde, proportionally increaſng ro- 
the Pole. Whereto is adioqned as ariſing from from. the 
wes Soy emi ven. —— 1, till 
' you come wum a minute of the pole: with help of which 
T able the Rumbes may in any Chart, Mappe,or Globe, yon 
more truely be deſcribed, then by theſe mecha 
—— lobe-makers in England . After this fo * * 
plaine Sd ſenſible —— of the diſagreement of t 
common Sea-chart,ond of the agreement of the Globe with the | 
chart before 1 e 10 v of which chart is e ed in the Fils 


this preface, which is beyond his bounds atreadie : and there- 
He Treatiſe 
ij geometric war Rr ont of this a Table is caltu- 
Table of R umbes ſhewing by what points of longitude und la- 
long ſmce e. by Petrus Nonius, or lately prat? 
Chapter next follows ; where alſo (the longitudes and lati- 


tudes of any two placerbe inen)the way is ſet downe how to 
find their 99 ether in the /egment of the rumb, 
or in the arch of the greut circle intercepted betweene them 
both mechani- ally with ruler and e, and mathemati- 
cal 'y by the doctrine of, eee thout mach 
lifficultie be concerned, how naxigation Aruhmetical 
calculation onely, be performed without ni or Gb, > 
999 3 


_— ww 


bon ¶ Ly the Sunnes point 


narie Tables of declination cf the Sunne,and fixed ftarr 


 ionnedthe uſẽ ther 


fue Meridian altitndes:with a table of thoſe obſeruatiomt, 


The ſumme of this treatiſe. 


the longieade and latitudes Somme. 
The ſecond principall part — . — may be called 
Magneticall eee of the variation of the Com- 
paſſe, how the ſame may be found at ſea (the latunde 


| being? Linen) by one obſernatian of the Sunnes height and point 


of the Compaſſe w he is at the ſame inſtant, before or 
after noone wih help of the Globe or eAſtrolabe. Which w 
VVV 
„7 age of 
the right Honourable the Earle of Cumberland, mnt Heure 


1389. Alec the Globe and Aftrelabe are ſuch inflru- 


one cannot eaſily haue at e 
of the Compaſſe,or Magnetical Ac. 


— — 74 ſeruariom) the variation may be 
Hi aw as cor mathe- 


"64 —_ — of triangles, and calcu- 
may be called Geometricall antreats _—_ 
nate, 


— A how ſach errors may be au 
3 in the vſẽ thereof E 242 5 
reaſom of the Sia eccentricitie of the cie,ox by the heig 
of the hp the water, .or by the paralax + 1.4 wang, 
"_ fourth and lift part may be called aſtronomical ,where- 


chief intent was to corel the errors that are in the ords- 


Mentis, a. 


et. To 
r table of the declination. of c- 
minute of the _— gninutes & ſerundi cal 
a for the greate . found 
by obſernation m this age 23. deg. 30. min. Whereto is ad- 
of for + the readie findang of the place of the 
U Linen: or contrarimiſe for — the the 
fame declimatiom, bus place being firſt lm e. eAfier t 
— Iv Mor exatobfiraninn of the 


1 togither, that ſo the more certaintie might be 


„ and of the whole conr/e and 


motion 


| 
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The ſumme of thi, treatiſe. 


neither conld I in all places , pie my ſelf to the 


whence this fruit grew: whoſe deſire I was alſo 
fre as I comld for 13 haxing ſeldame had a more incon + 
wenient ſeaſon for ſuch a purpoſe. Then followeth a table of 32 
principal! fixed ſtarret ab out the aquinoftial, that baue beene 
moſt commonly hnowne and ob/erned by ſcamen with their de- 
clinations corretled: and another table of as many more of the 
notableſt tarres abau the Pole is thereto annexed,with their 
d ſfances from the pole correſted alſo, & verified by diligent ob. 
ſermarion on land. Tu theſe is added a table of the ſunnes ri 


aſcenſſoni(reſolued into boures & minutes for enery day ib 


jeare with the vſe theref for finding at what howre any of thoſe 
 flarres commeth tothe Meridian at 2 
hereby the mariner might know at all times, hen they come to 
the meridian. & ſo the eaſiher learne to know & obſerne them. 
Laſtly, I thought it not impertinent to adioyne to thus traatiſe, 
that * 14. — the firſt occaſion of writing the ſame,that is the 
riebt honorable the Earle of Cumberlnd his to the A. 


ve 
zores performed in the w_ I 589.wherein hs Saler the 


towne and platforme of 


ayall. Ando for further ſarufactios 


in exery one of theſe particulars, I referre the friendly reader - 


to the treatiſe it [elfe nam folowing. 


Fare well. 


Ca mens capaci N that would not be content with 
142 mars t e t er to bnow the root from 
will to ſar 


am time of the yeare : that 
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EAV ETS 
in the common 
eee Charr, 5 5 


With Rumbesexpreſſed byright lines 
and ** of latitude, euery where 
equal, 0h AE. 


S the Sea Chart is one of the 
eſpeciall Inſtrumentes that 
Mariners haue fox theyr di- 
rection in ſailing, ſo there 
5 is not any wherein there are 
Vp great and daungerous er- 
rours. 
72 ! For firſt, what places ſo- 


Frrour in oe 
tion 
the lengrh & 


further diſtant thoſe places are from the æquinocti- 
all : even as the proportion of the Meridian to the 
Paralell, increaſeth the more, the nearer you come 
to either Pole; ſo that at the patalell of 6 degrees 


latitude, the proportion of the length to the breadth 
B is 


Chart. 


| Te — d. 2 The way to finde out the difference of longi- 
| ference of lon tude, by the common ſca Chart, is true at the xqui- 
gieude —_ noctiall onely, and neate about the ame may bee v- 


' — — - 


A detefticn of Errors 


is rice greꝛter chan deede igſhouldfhec; ant that 
bequſe the meridian is double to th paralell, and 
ſv in all ther eſt, the proportion of the length to the 
breadth ſhall be greater than the trueth, in the ſame 


| proportion wherewirtyrfiermcridfan exeedeth the 


paralell. 

As for example: in the common ſea Chart, the 
proportion of the letzgih of Frieſland, to the bredth 
therot, is two · fold greater than in the globe (whigh 
ſhewerth the true propottion of dic lengih to the 
breadth) becauſe the meridian is double to the pa- 
ralell of that Iland. In the Hands of Groenlant and 
Groclant, the length to the bredth hath a ſoure · fold 
greater proportion in the common Martners chart, 
than it bath in the globe; becauſe the meridian is 
fourctolde greater than the paralell of thoſe places. 


ſed without ſenſible errour: becauſe there only the 
meridian and paralell are equall. But on this fide or 


beyond the æqumoctiall there is errour committed 


proportionally to the difference of the meridian, & 
patalell, that is, the difference of longitude found 
out by the Charte hath the ſame proportion to the 
true difference of longitude, that the paralell hath to 
the metidian. | | 

As for example: at the paralel of 60 degrees in 
the common mariners Chart (wherein the degrees 
ol the meridians, and paralels are equall)admit BD 
be two places bearing each from other ſouthweaſt 


and northeaſt differing in latitude ſo much as is * 
arke 


— —— r 


Ain tbe dea chi. 


arte of the meridian B C, which for example ſake 
— will . to be one degree, thereſote by the 
ordinarye Chartes ech. . 
the difference of 2 
Longitude C D. 
ſhal be bkwiſe one 
degree : but yet in 
trueth, bicauſe the 
meridia is double 
to that paralel, and = . A 
conſequently, a de- 4 5 T. 
gree ot the meridi- 
an double to a de · 5 
gtce of that para- | | 
lell ; cherefore' B lis nl 
differing a degree Scuth. . 
in latitude from D _ | 
ſhould be placed twice ſo farre from C, thatis at A, 
ſoas A B C may bee all counted but for one de- 
gree of the meridian, and ſo bee equall to two de- 
grees of the paralel, whereof ſhoulde follo we that E 
C ſhould be the difference of longitude, that is, two 
degrees, as the trueth is in the globe, whereas the 
common Mariners Chatt ſheweth the difference of 
longitude to bee buthalfe ſo much. And yet not- 
withſtanding if you go nearer to the poles, you ſhal 
erre by their Chart a great deale more, euen as the 
proportion of the meridian to the paralel increaſeth 
more and more. 33 

But this ertour in ſhewing the difference of lon- 
gitude, ſhall yet further appeare by this example of 
Petrus Nanius. 4 

B 2 In 


—— , 


e letedlion of Errors 


In che Mariners.Charg,chediſtabceberwixcELil- 
bone and Tercæra, is ſet donc to be 255) Spaniitr 
leagues {whereof 17 and one halfe make a degree of 
the Equinoctial or of any of the greateſt Circles) tor 
lo much the Mariners doe finde that diſtante co be 
not onely by eſtimation of the way charthe fhippe 
maketh, w heu they ſayle from Eaſt to Weſt tu that 
Iland, but by another account winch is much more 
cectaine, and that is this. It ſayling from Bisbone 
to uladera, they kee their corſe ſouelivwrtt;; and 
from this [land to Tercera, they ſaile northweſt. 
Now becauſe Lisbone t Tettęra haue both atmoſt 
the ſame latitude of jg. degtees · and in ſailing f.õ the 
northeaſt to ſourbweltzand like w iſe from ſouthraft 
to northweſt , you alter the . er as much as 
the latitude (becauſe that in bot thoſe courſes the 
_ that the way of the owt maketh wirh the me- 
ridian, is cquall to balfea tight angle: and the Iland 
of Madera hath almoſt 31 degrees and an halſe of la- 
titude M ardes the north, lo that the difference of 
the latitudes of Lisbone and Madera, as alſo of Ma- 
dera aud T erexra is about . degrees and 1.) There- 
fore the difference of the longitudes of Lisbone and 
Madera, & likewiſe of Madera & Tercera ſhal be 7 
& ; of the fame degrees ot the meridian, both which 
added together make the whole difference of longi- 
tude bet wixt Lisbone and Tercæra, to be 15 degrees 
of the meridian , which ate equall to 262, and one 
halfe Spaniſh leagues, But in the paralel that paſſeth 
by the 39 degrꝭœ of latitude, wherein (almoſt) Liſ- 
bone and Tercxta are ſituate, there are more degrees 
in the ſame ſpace, according to that proportion 

whcte- 
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wherewlth ibo nieridian is greater than that paralell. 
Thereborte the true difference of longitude betwixt ITY 
Lisbone and Tercæra, that is, the arke of the paralel 
or Equinoctiall contained betwixt the meridians of 
thoſe places ſbal thus be found out. [ gc tht 
Ix is a rule in Geometric , that the diameters and 
peripheries , and conſequently the ſemidiameters; 
and like arkes of circles haue the ſame oportion. 
Allo it is manifeſt that the ſine of the comple: 
meu of the diſtauuce of any paralell from che Bqui- 
noctiall is he ſemidiatmeter of the ſamepatalell. 
Nou the diſtance of the patalel of Lisbone and 
Tercæra from the Equinoctiall is about 39 degrees, 
the complement wherof is i degrees: vrhaſe ſine ii 
777 which is the ſemidiameter of the foreſaid para» 
lel, in ſuch parts whereof the whole fine containeth 
1000, which is the ſemidiameter of the meridian. 
Therfore by the rule of proportion inuerſed, if 262. 
Spaniſh leagues make 15. degrees in the metidian, 
whoſe ſemidiameter is iooo. parts. then in the pata- 
lel whoſe ſemidiameter is 777. of the fame pa 
they ſhal make19 degrees, & 333 parts of one degree. 
that is, i8 min. & litle more: which(if it be true that 
the courſe from Lis bone co Madera is ſouthweſt, & 
from Madera to Tercæra northweſt: & that the lati- 
rude of Madera is 3t. deg. 30. min. and the latitude of 
Lisbone and Tercęra 39 dey.) [tal be the difference 
ot longitude betwixt Lisbone & Tercęta. Whereas 
Ortelius & Mercator \olowing as it ſeemeth the ma- 
rine Chartes without correction in their vniuerſall 
Maps, make them to differ in longitude ſcarce 15 de- — 
grees of their paralell, as if it were equall to the K-. 
quinoctiall. B 3 3 Mote- 
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| — the lying. or bearing of other places each from o- 
Guns ther, For the Meridian is a certaine rule of the po- 
| ſitions of places. It therefore errour ſhall be com- 
mitted in the ſituation of the Meridian, there muſt 
needes be errour in the inclinations of the other 
rumbes, pointes or lines of the Compaſſe. And 
therefore not euery. inclination, or teſpectiue poſi- 
tion Of place to place, vhich is ſet down in the ma- 
rine Chart, is to be taken for true: but that poſition 
ot inclination oncly , by which ſome haue ſay led 
fromthe one place tu the other. This may bo ſeene 
in ſayling to India. For the marine Chart placeth 
that promontory of A frica, called the promontory 
of 3. pointes, being in latitude towards the North, 
4. degrees and one halfe, and the Ilarids! of Triſtan 
acugna.(which haue 36. degroes of Southerne lati- 
tude, vnder the ſelfe ſame Metidian: Alſo the ma- 
tine Charte ſneweth the diſtance betweene theſe l- 
lands and the promontory of Good Hope, to be al- 
molt 400. leagues: both which notwithſtanding 
cannot ſtand rogerher. For if all the ſhore fro the 
promontoty of 3. pointes ynto the promontory of 
Good Hope be rightly deſcribed, and the promon- 
tory ot 3.pointes allo lie ynder the ſame Meridian 
with thole Ilands: it muſt needes be that the fore-, 
laid diſtance is much leſſe: But if it be not leſſe, it 
cannot be that they ſhould haue the ſame Meridian 
with the promontory of 3.pointes, but muſt needs 
be more to the Weſtward. Heereof it 
; that 
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that the Marriners are very oftdeceiued) wht᷑ they 
goe from one place to another, follow ing that di- 
rection whicl the ſea Chart ſheweth them. Which 
place when they find not by that courſe, they think 
that the cauſe of that errour is either ſome lwike 
curtent ofthe Seca, that carrieth them another way? 
or elſe che declination of the poles of the Loade- 
ſtove, from the ttue polcs of 125 world: although 
(perchaunce) they erred onely, for that becauſe 
they knew nochow3hbofe places did beare one fiõ 
another. Fg 6 1 THE 
4 Neyther are they onely deceiued in that, be- A 
eauſe they thinke that the ſea Chart can ſhew the fi- = es. 
tuations of all places : but alſo becauſe that when mõ ſea Chart 
they will tranſlate the fed coaſtes out of the Chart 0 dhe gabe. 
into the Globe, they doe it. hauing reſpecte onely 
to the numbers of the degrees of longitude and la- 
titude found therein , and no other iſo then when 
they let in che fixed ſtatres into a celeſtiall globe. So 
it commeth to paſſe, that not onely thoſe errours 
are committed, which doe neceſſarily ariſe out of 
the common ſea Chatte: but other errours alſo, 
which might be auoyded, if they firſt turned into 
degrees, thoſe diſtances of Longitude which they 
have truely knowne, and then followed theLon- 
gitudes and latitudes of places. : 
5 la ſhewing the diſtances of places, there is as Foun | 
reat errour committod, as in any of the former. giſtancesof 
— example: If you imagine 2. ſhippes to bee yn- Places ia the 
der the EquinoQuall 100, leagues alunder, and that Chat. 
each of them ſhould ſayle from thence due North 
ot South vnder his Meridian, vntill they come " 
the 
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che paralelFof60 degrees latitude: they ſhould be 

there but onely 50.lcagucs diſtant , becauſe at that 

paralell the Meridians are diſtant but halfe ſo much 

one from anothet, as they were at the Equinoctiall; 

as it may moſt manifeſtly appeart by the globe: and 

yet the Charte will ſhewe, that thoſe two ſhippes 

laue the ſelſe ſamie diſtance of ioo. leagues , being 

vndet the 60.paralcll,thar they had be tore, beeing 

vnder the Equinoctiall. Nod t 1726 
Ecrourinkee- · 6 There is yet another error temaining(tiough 
ing alwayes all the former were auoyded) which ariſeth hereof, 
ec. becauſe that by the direction of the Compaſſe they 
paſſe, ., bend, and turne the ſuippe, in ſuch ſorte, that they 
c  canſhaineitalwaycs to make the ſame angles ich 
the Meridian.: As hen they ſay le from Vſhent to 

to Cape Raſo, both lying vnder the ſame paralel, 

they guide the ſhippe in ſuch ſorte, that it maketh 

alwayes right angles with the Meridian, & to hol- 

ding on their courſe due Weſt, they keepe them. 
ſelues] al waies vnder the ſame paralell; whereas 
notwithſtanding, there is a more certaine courſe, 
whereby they may goe from one place to another; 

without that loſſe ot way, which they muſt needs 
1 thElelucs al waies vnder the ſame 

paralell. | | 

There is moreouer ariother commoditie in this 

kindcof ſailing, that we may finde euery day by a 

mote cettaine accompt hat way M ee haue made, 

aud know in what place we ate. 

But this way is not to bee defined by any ot the 

leſſer circles, but by a great Circle which is to bee 
drawne by thoſe two places ⁊ and the arłe of that 

great 
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eat Circle conteined betwixte the fame places is 
fle than the arke of the paralell which lyeth be- 
tweene them, as may bee concluded by an euident 


and neceſſary reaſon out of the principles of Geo- 


metrie: much like as a ſtraight line is ſhorter then a 
crooked, both beeing extended berweene the ſame 
prickes. Therefore this commoditie is alſo Ecre- 
unto adioyned, that in ſayling by a great Circle, the 
way is more ſhort, and compendious. But he that 
entereth into this courſe of ſayling, muſt knowe, 


that hee muſt chaunge the pointe of the Compaſſe 


( whereupon he guideth the ſhippe)not once onely, 
but very often: and that becauſe of the variable, and 
inconſtant inequalitie of the angles, which that 
great Circle maketh with euery new Meridian. Of 
which angles the inuention iudeede (by the Chart 
eſpecially ) is very ſubtile, and „ 
wit) in knowing how much ſuch kinde of angles 
doe decteaſe, or increaſe as the ſhip goeth forwards, 
And he that ſo ſhapeth. his courſe, goeth the ſtraight 
& neareſt way, Otherwiſe it cannot be that a man 
ſhould kcepea ſtraight courſe, if he ſhal continually 


follow one and the ſame point, or line of the Com- 
paſſe, ( except hee ſayle vnder a Meridian, or vnder 


the Equinoctiall line:) but hee muſt chaunge the 


poynte of the Compaſle ſo often as that ſtraight 


courſe ſhall ſeeme to require. 


And therefore it cannot bee by any meancs that | 


the Marriners, when they goe perpetually towards 
the ſame part of the world, 3 the ſame angle 
of poſition in reſpect of the Meridian, or the ſame 
point of the Compaſſeʒ ſhould goe the ſhorteſt and 


neareſt way. | C This 
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A currotlian of :Envrs 

This kind of ſayling vnder a great Citcle, is of 
eſpeciall vſe in our northerne Nauigations, for the 
«-leouery of the notthealt ot northweſt paſſage 
which as it may moſt caſily be per formed by help of 
anchydrographicall globe, with the heliſphæri- 
call lines draw ne thereupon : ſo forthe, that liſt not 
be troubled with the comberſom carriage & charge 
ofthe globe, it may be done (ina manner) with 
no lefie facilitie by a nauticall plani ſphære, made 
aſtet the ptoiection of Gemma Friſius his aſtrolabe, 
wherof mote heteaſter When God ſhal giue leiſure. 
The ene There be ſome alſo that hold it for erroncous, that 
fing of therumbes in the matiners Chart ſhoulde bee ex- 
rumbes by i pteſſed by tight lines, and conſequently that the me- 
right lines de. ridians ſboulde bee parallelles, of ęquidiſtant every 

me bold for whets; which becauſe it is hut barely affirmed) as 
aroncous. the contrary may bee ptooued at well as that cach 
rumbe except the rumbe ob North and South ma- 
keth equall angles with cucry meridian, : we hold it 
notonely as true but alſo as moſt meete and com: 
modious for the Mariners common vſe, that the 
meridians in the tea Chatt ſnould be euery where ę- 
quidiſtant each from other, and copſcquently that 
che rumbes ſhould be ſtraight lines for theſe cauſes. 
Fir becauſe therumbes or pointes of the Com- 
pale mayo moſt otſily hee drawne in the nauticall 
Planiſphære, evely by a: ſtteight tulet. For ſceing 
that any one and the ſame rumbe (ſauing onely the 
rumbe ot North and South, which is all one with 
the Meridian) maketh al way es equall angles with 
cuerymerid ian, without cither ſenſihle, numerable, 
or menſurable, though not without intelligible er- 
| S | +; $OL, 
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rour (for indeede thoſe angles are leſſe and leſſe as 
they come nearer to the pole, much like as. the angle 

of a little ſemicircle is leſſe then the angle of a gica- 

ter ſernicircle) all the rumbes muſt needs be ſtreight 

lineszif the meridians be æquidiſtant and right line: 
by the 27 and 28. prop. i Euclid, 


Secoudly the roſpectiue ſituation of any place to 


other in the Chart ( which they commonly call the 
lying of bearing of one place from another accor- 
ding to the pointes of the Compaſſe) may moſt ea- 
fily be knowne by the nauticall Plauifphzre with 
right lined rumbes and ęquidiſtant meridiars: For 
that rumbe from which both places are æquidiſtant 
ficeweth howe thoſe two places lye or beate one frõ 
another. | 

And for theſe two cauſes of fo great facilitie, 
both in the making, & vſing of the mariners Chart 
with æquidiſtant meridians, & ftreight-lined rum- 
bes, it ought to be preferred before any other inſttu- 
ment heretofore publiſhed to that ende for the com- 
mon vſe of the mariner, at ſea eſpecially. And 
though the globe be commended by ſome as moſt 
abſolute & perfect for all courſes & climates hat- 
ſoeuer: yet for the chargeablenes thereof, trouble- 
ſome cartiage, ſtowage and tedious vſage for the 


moſt part in nauigation, following any other courſe 
ſaue Eaſt or Weſt, North or South: it will for the 


moſt part be found vnmeete and comberſome, and 
nothing ſo fit and ready for the mariners common 
vic at ſea as the — plani ſphæte ttuely made, 


& " 


C2 Howe 


w 4 Nane 0 ; * - vs * s \ 
— A cow... d 5 Ay 4, 2 
$0.0 [ iS 1 4 6. 
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Fi the former errors may be augyded. 
C hap. TT. 


Heſe errors notwithſtanding they 
haue beene much complained of 
by diucrſc, as namely by Martine 
ICorteſe in his third booke , and ſe- 
cond chapter of the Arte of Naui- 

FE: SN gation, but ſpecially by Petrus Mo- 
nus in bis ſecond booke of Geometricall obſeruati- 
ons, rules, and inſtruments : And although Gerar- 
dus Mercator in his vniuerſall Mappe of the worlde 
ſeemeth to cortect them, by making the diſtances of 
the paralels greater and greater towardes the poles: 
yet none of them teacheth any certaine way how to 
amend ſuch groſſe faults, whereby the poore Mari- 
ner may be deceiued many times an whole point of 
the Compaſle, yea ſometimes two or three poynts 
and more, in iudging by his ordinary Chart howe 
one place beareth trom another: eſpecially it he ſaile 
fatre northwards,or ſouthwards, whereby we may 
eaſily gheſſe, how indirect a courſe he ſhall make to 
come to the deſired hauen, that ſhall follow ſo falſe 
and erroneous direction with great danger (at the 
leaſt) many times to looſe ſh ippe, goodes, liues and ' 
all, 

The ſountaine of all the errours aforeſaide (the 
laſt onely excepted) is in the very foundation and 
round worke of the Mariners Charte, that is, in the 
ſt Geometricall lineaments thereof: namely, be- 
IP | cauſe 
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cauſe the meridians are not rightly diuided, (the di- 
uiſions being euery where equall:) nor the paralells 
rightly draw ne (hauing in al places the ſame diſtan- 
ces cache from other that the meridians haue at the 
Equinoctiall:) Whereas the ſpaces betwixt the pa- 
ralels ſhuld increaſe more and more as you go from - "oa. 
the Equinoctiall towards either of the poles, which 1 
Martin Corteſe allo notetk in his 3 booke & 2 chap- "AJ 
ter ofthe Art of Nauigation. But he omitteth that 
. wherein all the ifficulric lieth, that is, how much, 
or in what proportion thoſe ſpaces ſhould increaſe. 
Which, that it may the bettet be perceiued, I rhinke 
it not vnmeete firſt to he by what kinde of pro- 
iection (or extenſion rather) the nautical 2 
may not vnfitly be conceiued to bee geometrically 
made after this maner. | 
Suppoſe a ſphericall ſuperficies with meridians, 
paralels,rumbecs,and the whole mon hical! de- 
ſcription drawne thereupon to bee inſcribed into a 
concaue cylinder, their axes agreeing in one. 
Let this ſphericall ſuperficics fel like a bladder, b_ 
(whiles it is in blowing) equally alwayes in euerie / "= 
part thereof (that is as much in longitude as in lati- 
tude) till it apply, and ioyne it ſelſe (round about, 
and all alongſt alſo towardes either pole) vnto the 
concaue ſuperficies of the cylinder: each paralel v 
on this ſphericall ſuperficies increaſing 1 
from tlie equi noctiall towardes eyther pole, vntil it 
come to bee of equall diameter with & cylinder, 
and conſequently the meridians ſtil widening them 
ſelues, til they come to be ſo far diſtant euery where 
ech from other as they are at the Equinoctiall,. Thus 
C 3 it 


A torredlion of Errors 
it may nioſt eaſilyſbe vnderſtoode, how's ſphericall 
ſuperficies may (dy exteuon/be made a cylindrical, 
and conſequently a plaine paralellclogram'ſuperfi- 
cies; becaule the ſupetficies of a cylinder is nothing 
clic but a plaine patallelogramme wownd about 
two equall æquidiſtant circles that haue one com- 
mon aættee pei pendi I the centers of them 
both, and the peripheries of each of them equall to 
the length of the parallelogramme as rhe dil ance 
bet ixt choſe ciccles, or height of the cylinder i: 
equal! to the breadth thereot . So as the nauticall 
planiſphęte may be defined to be nothing elle but a 
paraliclogramwe made ofthe ſphæricall ſupei ficies 


ot an Hydrographicall globe inſctibed into a con- 


The deßalt · Caue cylinder, both their axes concurring in one; & 
on of the nau · the ſphæricall ſuperficies ſwelling in cuery part e- 


ticall plani- 
ſphæ re. 


quaily in longitude and latitude, til euery one of the 
paralels therupon be inſcribed into the cylinder (ech 
paralel grow ingas gret as the equinoctial:)or til the 
whole ipherical ſuperficies, touch and apply it ſelfe 
cucry where to theconcauitic of the cylinder. 
In this nautical planiſphere thus concciued to be 
made, al places muſt necdes bee ſituate in the ſame 
longitudes, laticudes, and directions or courſes, and 
vpon the lame meridians, paralels and rumbes that 
they were in the globe, becauſe that at euery poynt 
bet weene the Equinoctial and the pole, wee vnder- 
ſtand the ſphæiical ſuperficies whereof this plani- 
ſphære is conceiued to be made, to ſwel equally as 
much in longitude as in latitude (til it ioyne it ſelſc 


vnto the coucauitie ot the cylinder, ſo as heereby ne 


part thereof is any way diſtorted ot diſplaced ou 
| his 
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us true and natural ſituation vpon his meridian,pa- 
alel, ot rumbe, but only dilated & enlarged the me. 
idians, alſo paralels, and rumbs dilating and enlar- 
ing themſelues likewiſe, at euery point of latitude 
a the ſame proportion. | 2 
' Now then let vs diligently conſider of the Geo- 
Qctricall lineaments, that is, the meridians, rumbs, 
1d paralels of this imaginaty nauticall planiſphęre, 
hat we may in like maner expreſſe the ſame in the 
nariners Chatt. For ſo vndoubtedly we ſhall haue 
herein a true 8 deſcription of al pla- 
es, in their longitudes, latitudes, and directions, 
or teſpectiue ſituations each from other according 
to the points of the Compaſſe in all things correl- 
pondent to the globe, without cyther ſenſible, or 
explicable errour. 

Firſt therefore in this planiſphęte,becauſethe pa- 
ralels are euery where equall ech to other (tot euery 
one of them is equal to the Equinoctial or circum- 
ferẽce of the eircumſctibing cylinder) the metidians 
alſo mult needs be patalel & ſtraighit lines & gonſe- 
quently the rumbs( making equal angles with euery 

meridian) muſt like wiſe be ſtreight lines. 
Secondly, bicauſe the ſphęrical ſuperfities whereof 
this planiſphęte is conceiued to be made, ſwelleth 
in cuery part thereof er is, as much in lati- BEE 
tude, as in longitude, til it apply it ſelfe round abaut, 
to the concauitie of the cylinder: therefore at euetie 
poiar of laritude in tliis planiſphere, a part of the me 
ridian, kepeth the fame proportion to the like part 
of the paralel, that the like parts of the metidian,and 
paralell haue each to other in the globe, without ex- 
plicable ertor. Now 
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Nowe becauſe like partes of wholes keepe the 
ſame proportion that their holes haue, therefore 
che like partes of any paralell, and meridian of the 

lobe haue the ſame propottion that the ſame para- 
fel and meridian haue. | 

For example lake, as the meridian is double to 
the paralell of 60, degrees, ſo a degree of the me- 
ridian is double to a degree of that paralell, or a m:- 
nute to a minute &c. and what proportion the para- 
lell hath to the meridian, the ſame proportion haue 
their diamc ters and ſemidiametets cach to other. 
Papp. I. 3. 11. & 26. 18. c. 2. c. 15. Rami. 

ut the ſine of the ſcomplement of the paralcls 

latitude, or diſtance from the equinoRiall,, is the ſe- 
midiameter of the paralell. 


5 EI 


As here you ſee, ae the fine of 4h the comple 
ment of  f the latitude or diſtance of the paralell 
abcd, from the EquinoRiall, is the ſemidiametet 
of the lame paralell abcd. 


And as the ſemidiameter of the meridian(or thi 
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whole ſine ( is to the ſemidiameter of the parallel; 
lo is theqSecans,or Hypoteneſa ot the parallels lati- 
tude(or of the parallels diſtance from the æqui- 
noctiall)to the ſemidiameter of the meridian, or to 
the whole fine; as fk (that is) ak, to 4c (that 
wh! a is iK, to kf. 

herefor in his nauticall planiſphære, the ſemi · 
diameter of each parallel being æquall co the ſemi- 
diameter of che æquinoctiall (that is) to the whole 
line the parts ofthe meridian at euery poynt ot la- 
titude muſt needs increaſe. with the ſame proporti-. 
on wherewiththe Secantes or hyporenulz of the 
arke, intercepred beeweene thoſepoiutes of latitude 
and OCD increaſe. i! 
© Now then wee haue an eaſie way layde open for 
the making of a table (by help of the Canon of 
Triangles) whereby the meridians ofthe Mariners 
Chart may moſt eaſily and truely be diuided into 
parts, in due proportion from the æquinoctiall to- 
wards either pole. 
For (ſuppoſing each diſtance of each poynt of 
lotitude, or of each parallel from other, to containe 
ſo many parts as the Scans of the latitude of each 
poyat or parallel containeth) by perpetuall additi- 
on of the Secantes anſwerable to the latitudes of 
each point or parellel vnto the ſumme com 
of all the former ſecantes, beginning with the ſe- 
cans of the fitſt parallels latitude, and thereto adding 
che ſecans of the ſecond parallels latitude, and to the 
ſumme of both theſe adioyning the ſecans of the 
third parallels latitude, & fo forth in all the reſt, we | 


may make a table which ſhall ſhew the ſections and 
, D points 
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points of latitude in the meridians of the nautical 

N by which ſections, the parallels are to 
drawne. | 

As in the table following, we make the diſtance 
of each parallel from other, to be one minute: and 
Wee ſuppoſe the ſpace betweene any two parellels 
each next to other in the planiſphare to containe ſo 
many parts as the ſccans anſwerable to the diſtance 
of the turtheſt of thole parallels frõ the æquinocti- 
al: and ſo by petpetuall addition of the ſecans of 
each minute to the ſumme compounded of all the 
tormer ſecantes I make the whole table. As for ex- 
ample, the {ccans of one minute is10, ooo, 000. 
which alſo ſheweth the ſection of one minute of 
the miridian from the æquinoctiall in the nauticall 
planiſphzre. Whereunto adde the ſccans of 2. mi- 
nutes, that is 10,000,002, the ſũtme is 20,000,002. 
which ſheweth the ſection of the ſecond minute of 
the meridian from the æquinoctial in the plani- 
ſpbære: to this ſumme adde the ſecans of 3. minutes, 
which is 10,000,004, the ſumme will be zo, ooo, 
oos. which ſheweth the ſection of the third min. 
of the meridian trom the æquinoct ial: and fo forth 
in all che reſt : ſauing that in this table wee haue of 
purpoſe omitted in euery ſecans the 3 firſt ciphers 
next the right hand: not onely tor the eaſier, but al- 


ſo for the uuer making ofthe table, becauſe that in- 
deede at euery peynt of latitude, a min. of the me- 
ridian in this nauticall planiſphære, hath ſome w hat 
leſle propottion to a minute of the parallel adioy- 
ning towardes the æquinoctial, then the ſecans of 
that parallels latitude hath to the whole ſine. But in 


this 


inthe Sea (hart. 


actneſſe as that thereby (in drawing the liaeaments 
of the nauticall plauiſphęte) ſenſible ertour might 
be auoyded. He that liſteth to be more preciſe may 
make the like table to decades or tennes ot ſeconds 
out of [eachimus Rheticus his Canon mag nas trian- 
alum. Notwithſtanding the Geomerrician that 
eth exact trueth, cannot be ſo ſatisfied neither, 
for whoſc ſake and further ſatis faction, I thought it 
not ynmecte to adioyne alſo this Geometricall con- 
on of diuiding a meridian of the: uauticall plani- 
\phere. 

J Let the æqu 
ypon a Globe: Let the meridian (diuided into de- 
,minutes,ſeconds, &c.) 2 a ſtreight 
_ N . at the æquinocti al, the Globe ſwel- 
ing in 

X's. — equall to the ſecans ofthe angle, ot arch 


conteined betweene the ęquinoctial and ſemidia- 
meter inſiſtiag at right angles vpon the forelayde 


ſtreight line: The degrees min. ſec. 8c. of the meri - 
diã noted in the ſtreight line as they come to touch 
the ſame, are the diuiſions of the meridian in the 
nauticall planiſphęre. And this conceit of diuiding 
the meridian of the nauticall planiſphere may ſa- 
tisfie the curious exactneſſe of the Geometrician : 
but for mechanicall vſe, the table before mencioned 
which hereafter followeth may ſuffice. 


D-2 


\ 
this table it was thought ſufficient to vic ſuck ex- 


inoQiall anda meridian be drawne: 


uch ſort as the ſemidiametet thereof may be 


_— 


and 
my 
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Till the Printer had thus farre proceeded, / was pur- 
Poſedto haue publiſbed the whole Table before mencis- 
ned,inſuch ſort as I has made it,(ſuppoſing a Meridian 
of the narticall Planiſphere to be diuided, beginning at 
theæquinoctial) into ſuch parts whereof a minute of the 
uinotial containeth 10, 000. and ſetting demne by 
which of theſe parts euerie minute of latitude i to be 
Er awne till you come within amipate of the Pole. 

But vpon further aduice it was thought more meet to 
abridge the ſame a followeth to cuery tenth minute & 
to cat off throughout the Table the thr ce firſt figures to- 
wars the right hand, meaning not at this time to trou - 
ble thee with more then mung ht be of vſe , for the. true 
diniding of the Meridian in the Sea Chart into degrees, 
nd fixt parts a degree, without ſenſible error which 

be ene for the greateſt ſart of SeaCharts or 
M aps that hitherto haus beene commonly vſed. © 
T bu T able i dimdedints two colummnes whereof the 
faſt containethdeprecs, and8runcs of minutes , of the 

Meridian of the nauticall planiſphere, beginning at the 
equmnaettial.T he ſecond columne cont ainet h aqual parts 
al the ſame Mertdinn, t lbtwiſe ts be num- 


bredfrom the equinoitial (af mul li parts eu ry minute 
#* 2 in is vndemnſtobdeto t am aine1o.) and 
ſheweth how many of theſe parts are anſwerable to any 


degree ar Decade of minutes of latitude in the nautical 
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Planiſphere wr Jes Chart ;: * 4 
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The vſe hereof followeth after the Table. 


AT able for the true dividing 


ol. 2 CA. I. Col. 2. Cel. 


Ie 
100 | |5 loi 3104 
200 | |5_i20] 3205 
3005 139; 3305 
400 | [5.14% 3405_ 
500 | |» 159} 3506 
|__600| © | © 3650s | 
700 | Þ 10 3707 
— 880 1200 388 
90 [5.130]; 3908 
1 40 1900 j6_140/ 4009: 
1100 30 4110 
2 50 1200 | Ol, 4 
2 [10]. 1300. j10|, 431. 
zo 1400- 20 
2 30] 1500 


8 10] 4916 
8 120] 5018 
p 30 5119 
140] $220 
95 3500 3321 
0 $422 | 
1103523 
2 


9 30 


19 130 
10| © 


9 149] 


| 


C 2 (0 | 
Dera 
oy 6132 
10/20] 6234 | 
10300 6335 
1040 6437 | | 
105% 6539 | \ 
11 0 _6641_| \ 
I1;10] 6743 ' 
r1120) 68$45 } 15. 
[11;30)] 6947 | 
11140) 7049. 
1159] 7131 
N 
12 2 73551 
1220] 7459! 
12130} 1 
12/40 
| 12 301 
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of the meridians in the ſea Chart. 
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I. Col.| 2. Cel. I. CI. 2 Col f Col | -2. Col. | 
5 A. DA Baut 
| 10010012378 25110) 15610 
2020] 12454 | [25,20] 15721 | 
2030, 12571 251300 15832 
| 20 40 12678 2 40 13942 
20] 50| 12785 2 5 16053 
21} o| 12892 | [25] © 16165 
21110} 12999 26 10] 16276 
21120] 13105 | 26129] 16388 
16;30; 10039 Þ 700 13213 | 2630 16499 
18140 10144 | 13321 | [26149] 16611. 
16/50 dag 1 8 23429 6 300 16723 
23] «Ft 13537 | [27] 0| 16835 | 
ESSE 
1375 | O 
HE 5 10667 13861 | [27130] 17173 
258 10773. 13969 27040 17285 
1 50 10877 315 14078 4750 17398 
10932 3] Of 14185 | 28 of 12712 
= 11037 23/100 14295 28/10 17625 
5 11192 | [23:20| 14404 28.20 17738 
18;30] 11298 | [23.39] 14513 | 280300 17852 
[18/40] 11403 40 14622 | [23'49) 17966_ 
18,50; 11509 | 23 500 14731 | 28/50 18080 
[1g] o 11615 | [24] Oo 14840 | 9, 0 18194 
920 11720 2410 14950 2910 18309 
19/20] 11826 | 420 10 | [29/20) 15 1842; | 
L930] one 24 24/50 15170 | 29300 18538 | 
19/40] 12038 | [24/40] 15280 | [29/40| 1865 53 
db 12145 24|50| 15390 29 5O 1768 | 
of of 12251 | |25| o| 15500 zoll 18554 
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table for the true 4 gui ing 
U. "Col. | 1 Col. Col. | | [1 (f '| 2 2 (ol. 9 
Bela. 22 1 
x — 18999 350100 22565 
30020 19115 371201 22688 
30030] 19231 * 22811 
30/49] 19347 | [35149] 22934 
30; 50| 19464 | 35/50 23057 
31] Oo 19580 36 O| 23180 
31[10| 19697 | [36110] 23304 
310200 19814 Sh Of 23428 
31/30] I9931 | |36|30| 23552 
lte 20048 | [36|40] 23677 
20166 360500 23802 
[32 17 ol 20284 | O| 23927 
gy 100 2405 
32/20] 20520 20 24178 
| 20639 30| 24304 
20757. 40] 24430_ 
20876 | 2 24556 
20995 _ | Of 24683 | 
21115 380100 24810 
21234 | 138]20| 24938 
| 21354 | 380300 25065 | 
21474 | 138140] 25193 
21594 * 25321 30506 29320 
o| 21715 | j39] of 25450 O) 29 
o 21836 39100 25579 10 29598 
o] 21957 | BSO 25708. 20| 29738 
24/30] 22078 | [39]30| 25337 30| 2 
(34|40] 22199 | [29/40] 25967 | | 30018 
37 22321 | 639050 26097 30159 
35] 0] 22443 | 149] O| 26228 0300 
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75,10] 30442 
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49. TS 


1 34438. 
- 30 3459 
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45.30 30726 
45]149| 8852 


170201 30184 


45 30, 31013 


16 10% 3130ʃ 
18/20] 31445_ 


405 18 


145|.0] 31156 | 


17 5 


= 
67120] 32322 


$7130 32470 
12140 32618 

42250 32767 
8 ' 2 2916 


Nc! 33210 
18055 33367 


48140! 32518. 

78050 33670 
491 0] 33822 
33975 


34128 
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49120 
49, 49,30] 
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52/40] 37308. 


3110, 
153120 


153] of 38648 
54110] 38810. 
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50010 '34902 
0120} 35058 
59,30, 33215 
50/49) 35373 
7 33531 
A ol 35590 
51110} 35849 
51120]. 36009 
75 3 * 
140 36330. 
36491 | 


1 
52] 0|_ 26654. 
52110 36816 
= 201 36980 | 


521391 371 


52500 37473 
F3! O| 37639 
37806 
$3120| 37973_| 
$3139] 33141 
$340] 38309 
$359] 35478 


54129) -38999. 
* 39102 

9288331. 
74050 2950 
238682 
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Deu ma | 
$5;10| 3 


53,59}; 46563 


55,50| 41646 
57| 0]: 41829. | 


36 10 40921. 
$6120] 41101 


56 30] 41282 
$5149) 41463. 


Ae 42013 


222 42 128. 


42384 


5 
4228 
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157159! 


22.2 20; 44455 


42758 | 
42946 

10} 43135 
58 2 2j_43325 
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58/40 3708 
58;50| 43901 
59i_O[-44095_ 
$9110] 44289 


59.300 44681 | 
59 400 44829 


$5139} 40208 |] 


$5]49} 40385 
$6) ©] 40741 
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{ Col. | 2. Col _ _2 Co. | |1 (64) 2 (0%. 
Dea 2 2 Pn | 
50, 10] 45478 35,10] 52030 of 1oj 59969 | 
50,20 41679 $420, $2269 | [70120] 60257 | 
0,30] 45882 4 [65439] 52510 | 5030 2 
50 49) 46055 | P5149} $2752 | [70j40} 69550 
50 50/ 46290 65,50} 52995 70056 6 61159 
51} 0| 46496 | 661 Of $3241 21 of 61 465 | 
51710 46703 5j10| 53437 } |7L;10f 61774 | | 
54/20 6911 | 156,20| 53736 | |71j20| 62083 
61;30] 471:0 | (66,39 53986 | [71,30] 62399 | 
51,49 47339 | [66/49] 54237 | 51140 62716 
61,50 47541 | 66650 $4491 71/50) 63035 
921.9]: $7754. 571.92] 54745 | [72] of 63357 | 
52j10} 47967 | [67(10] 55003 | [72;10| 63682 | 
220 48182 57120) 55262 | 172/20] 64011 | 
C2 300 483908 71301 55522 7230 64341 
52/40] 48615. þ 167140] 55784 | [72:40] 64676. 
62] 50 48834 | [67|59| 56049 | [72150] 65014 
631.0] 49254 | |58 0 56315 | [73] of 65354 | 
53/10; 49275 |68;10} 56533 | [73\10] 65598 | 
53,20] 49497_| 53,20} 5853 |þ. [73/20] 66945 
65.30 49720 | 6830 57124 | (73]30| 66396 | 
63 40].49945 | 68 400 57398 | [-3'40| 66750 
3.50% 5OI7I1 | [638;50; 57674 | 173150 50| 67107 
C4' ©: 50399 | 69; ©! 57953 | 174] 0 67468 | 
64100 $0528 | 159,10; 58233 Fare 67843 | 
54/20! 12878 [59:20] 58515 | [7412 20 68202 
64 30% $IC90 | [59j30| 58800 | |74/30| 68574 
62'40\ 51223 | (69140; 59086 | [74/40 689350 
64.500 51557 69500 59275 | [74 50, 69331, 
. 0 3. 701 6 0 796567 1 59715 
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82639 


82085 


83201 
$3773. 


| 104409 
105471 

8450 106565 
85] 0) 107695 


TT AECUHETCOECENDYUOUEECN 
Be (Ms) | [Dela 
75,10] 701oq | [80/1 —— $4354 8516 108865 
75[20| 70497 _ 60/20 84945 85/20] 110075 
[75130] 70894 00 85545 | [85/30 111328] 
75149] 71296 50 49] 86158 | |85/40| 112630, 
5[50| 71703 80500 86781 | 3550 4 
6] ol 72114 | 310 0 86) 0| 115389 
' [76/10] 72530 81]10| 86;10| 116856 
55 72951 | 81 50 — a= 118389 
5 0 73377 86300 119993 
6|40| 23808 86140] 121675 
as 50 74245 86 500 123444; 
| 0| 74687 87) 0] 125209 
7110] 75134 — 127180 
22420 75588 20| 129272 
7130| 76047 
7140 76512 | 
0 76984 7150 136437 
\ [728] 0] 77402 8$| of 139200 
| 77947 7 io] _w 88 10 142205 
L28438 97775 | 145497 
78937 250 98648 | 149139 
79442 83/40] 99544 153213 
79955 [50] 100464 I 57834 
80476 o| 101409 163176 
81004 10| 102380 69507 
$1541 | 20] 103380 177259 


[187284 | 
| 201513 
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T he vſe of the former Table. 


T He vſc ofthis table for making the ſea Chart, is 

this: ouerthwart the midſt ot the plaine ſuper- 
ficies, whereuppon you will draw the lineaments 
of the Chart, deſcribe a right line, (repreſenting 
the equinoctiall circle) which you ſhall dĩuide into 
360 parts or degrees, and crofle the ſame ſquire- 
wiſe with right lines, by euery fift or tenth degree. 
Then take with your coimpaſſes the length ot half 
the equinoctiall, (that is, 180 degrees) and ſetting 
one foote of your compaſſes in the mutuall inter- 
ſcion of the equinoctiall, with the perpendicular 
or meridian that paſſeth by either end of the equi- 
noctiall, with the other foote make a pricke in the 
ſame perpendicular or meridian: the ſpace contai- 
ned bet ixt this pricke and the equinoctial, diuide 
firſt into three equall parts, and euerie one oftheſe 
into other three, ſo haue you nine in all: and again 
euery one ofthele into three, fo haue you 27 perts, 
and euerie one of theſe parts diuide into foure, ſo 
haue you 108 parts: And againe (if there bee ſpace 
inough) diuide euetie one of thele into 10 or ioo. 
ſo ſhall you haue 1080, or 10800 parts. Then note 
euerie fiſt and tenth part with blacke lead, and ſet 
figures at them, beginning at the equinoctiall, and 
from thence proceeding northwardes and ſouth- 
wardes, Then looke hat numbers ſtand ouer a- 
gainſt each degree in this Table(omitting alwaies 
one or two ot the firſt figures rowardes the tight 
hand) and at the ſame numbers of parts in the per- 
pendiculars, make prickes on either ſide the equi- 
noctiall: by which (pricks) draw right lines equi- 
diſtant from the equi noctiall, for they ſhall be the 
patallels 


1 — — — 
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The ve of the former Table; 


parallels of the nauticall Planiſphære. 
Notwithſtanding theſe parallels are all of them a 
little further diſtaut from the æquinoctiall then in 
trueth they ſhould be: and io much the more tlie 
further they are from the ęquinoctiall. Which er- 
ror might be ſomething the leſſe, if the former Ta- 
ble had veene fuſt made to ſmaller partes then mi- 
nutes. But that were a matiet more curious then 


5 


neceſlarie, the table here before ſet downe being ſo 


neare the trueth, that it is not poſs ible by any rules 
or inſtruments ot nauigation, to diſcouer any ſonſi- 
ble exror in the (ea Chart, ſo farte foorth as it ſhall 


be made according thereto. 


The figure follow ing containeth-onel y one part 
ofthe nauticall Plaviſphzre, from the equinoctiall 
northwardes, becauſe the other part from the £9 i- 


noctiall ſouthwardes is altogether like to this. 
Herein firſt drawe the æquinoctiall A C. and di- 
uide it into 360 degrees, drawing perpendiculars 
from euerie tenth degree thereof, which ſhal be the 
meridians euerie where ęquidiſtant cach from o- 
ther. Then take halfe the length of the ęquinoctiall 
with your compaſſes, and ſetting one foote in the 
ende of the ęquinoctiall at C with the other foote 
make a pricke at D. iu the perpendicular or meridi- 
an CD. The ſpace contained bet wixt C and D. di- 
uided into 1080 partes, in ſuch ſort as before bath 
beene ſhewed, and ſet figures to them, as heere you 
ſee, that you may the more readily number thoſe 
45908 Then looke in the former table what num- 


er anſwereth to euerie tenth degree, and(caſting 
away 
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10. 50. 69, 70, 80, 90, 100, 110+ 120, 130. 140. 150, 160, 170, 180, 190, 200, $10 
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arallelt, and Rumbet of tbe 


truely made. 
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ef corretlian , Errors 
way two of the firſt figures next the tight hand 
finde out the parts anſwetable to the numbers re- 
maining in the line C D. and at thoſe parts make 
prickes, by which you ſball dravwe the parallels, - 
As for example: in the table; the number over- 
againſt io degrees, is 60 (caſting avvay the twW .o 
firſt figures towardes the tight hande) theteforeT 
looke 60 in the line C D. and by that part I drawe 
the parallel of 10 degrees diſtance from the æqui- 
noctiall. And after this manner I dra all the reſt, 
as you may ſee in the former draught, | 

Now: becauſe the nauticall Planiſphære (as be- 
fore hath been ſhewed) is nothing elſe but a plaine 
parallelogtamme ſuperficies made by cektenbepdf 
a ſphæticall ſuperficies inſcribed into a conciue ey- 
linder, wherein the rumbes, or lines of the Com- 
paſſe make æquall angles with euetie meridian : 
therefore in this nauticall planiſphæte if acircle be 
drawne aid diuided into 32. cqualł partes, begin- 
ning at the meridian paſsing by the centre ol that 
circle: tight lines draw ne from the centre by thſe 
diuiſions ſhall bee the rumbes or lines which the 
ſhippedeſcribeth in ſayling vpon thoſe poynts, be- 
cauſe they make equal angles with cuety meridian 
of the nautical PI meridians being 
euery where æquidiſtant one from an other. Ex- 
ample hereof you haue in the former figure. 

By help of this planiſphære with the meridians, - - 
rumbes,and parallels thus deſcribed therein, the 
rumbs may much more cafily & truly be drawn in 
the globe then by thefe mechanical wayes which 
Petrus Nonius teacheth gp, 26 - 2. de obſer. Reg. 

i * 
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| ſtand ing this may much more exactly bee perfor- 
med by the table of rumbes following, w ich l 


the pole) ho the meridians or degrees of latitude 


table is vnderſtood to containe 60 times 10000 


| ſerouer againſt one degrec of longitude, and all 


her anſwerable rg two degreesof longitude) then 


3 — 


ed corregtiwn'6f Errors 
O{nfr.Geom. Heereby alſo they may with no 
leſſe tacility be inſcribed into any other Chart or 
n hat forme or proicction ſo euer, ifit 
be firſt diuided by degrees meridians and parailels 
into degrees of longitude and latitude: Fot. by 
; whatpoynts of longitude and latitude in this pla- 
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haue made for that purpoſe, ſhewing for cuery de- 


| —— rar degree and minute of 


euery rumbe is to be drawen til you come 
This Table of rumbes is moſt eaſily made by 
addition only with helpe ofthe table before men- 


- 


| tioned ſhe ing (for euery minute from the ęqui- 


noQiall to che pole wanting oncly but i. mia. next 
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to this ſumme; (che product is the number that an: * 
fwererh to 3 degrees of longitude) anddo forth its 
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dex to euery degree of longitude in order one af- 
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with the Clobe, hauing firſt truely hanged it ypon 
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A moſt plain and ſenſible Demonſir ation of the apree- 
ment of this nautical Plamſphere, with the Globe, 

and of the diſagreement of the common ſea Chart 
from them btb. C hap. 4. 


Vt that it may the more plainely ap- 
peare ho we greatly the common ſea 
Chart (with paralell meridians and de- 
grees of iatitude cucrie where equal!) 
doth differ from trueth, as alſo howe 
well the Chart before deſcribed, agreeth with the 
ſame : behold theſe three figures london, wher- 
of the firſt is in all poynts anſwerable to a part of a 
ſphæricall ſuperficies, contained betwixt two me- 
ridians, differing in longitude 10. degrees, and ex- 
tended from the equinoctiall to che Pole The ſe- 
cond containeth 10 degrees in er, and 90. 
degrees from the equinoctiall in latitude, of the 
common. ſea Chart with equidiſtant meridians 
and degrees of latitude euerie _ 'The third 
 containerhjio degrees in longitude, and 80 in lati- 
tude of the nauticall Planiſphære, truely deſcribed 
with meridians in all places gquidiſtant, and de- 
grees of latisude increang proportionably to- 
wardes the Pole, as before e haue ſhewed, 
Nov all the other parts of the Globe or Charts 
are like vnta theſe, therefore what agreement ot 
difagreement is found in theſe parts mult needes 
be alſo in their holes. The firſt figure is a part * 
ä c I the 
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the Globe, an d therefore in al things ſheweth the 
vetie trueth: therefore wee make it the rule to ex- 
amine the reſt by, for ſo farte tcorth as they agree 
with it, they are true, and as much as they differ 
from it, the y are falſe. Now therefore let vs bring 
them to examination 
If there bee two places * longitude 
and latitude 10 degrees (that which hath the grea- = 
ter latitude being more to the eſtwards)the ſecond 
fignre as you ſee maket h them lie each from other 
northeaſt and ſouthweſt, in what latitude ſoeuer 
they be ſcituate, either nearet or further from the 
gquinoctiall, as in 30 and 6o, or in õo and 7 oʒor in 
70 and 80 degrees of latitude. But in the firſt and 
third figure, theſe places ſhall beare almoſt north - 
caſt and ſouthweſt each from other, at the cqui- 
noctiall onely. And one place being ſcituate in 50, 
and the ocher in 60 degree of latitude, they ſhall 
lic one from another northeaſt and by north, and 
almoſt halfe a poynt northerly. In 60 and 70 de- 
grees of latitude they lie almoſt not th northeaſl:in 
70 and 80 they beare each from other ſcarce fo 
much as north and by caſt, The: efore the common 
lea Chart, in ſhe ing howe one of thoſe places 
beatech from another, erreth in the firſt, one point 
of the compaſſe and almoſt an halſe, i#+he ſecond, 
two whole points almoſt, but in che tiſird, mdtt 
then three whole poimtz. Neither N pole to 
auoyde theſe ſo grofle and palpable eters (if the 
rumbes be right lines, and the degrees of longitude 
and latitude euerie whete equal} but wee muſt 
needey fall into othet etrots as groſſe as a” er. 
(at | cr 
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in the Sea ( hart. 
ther in the difference of longitudes, or in the diffe< 
rence of latitudes, or in the reſpectiue ſcituation, 
which they commonly cal, the lying or bearing of 
them one from another, as may moſt plainely ap- 
peare by comparing the common ſea Chart & the 
Globe together. But in this nauticall Planiſphęre 
heretofote deſcribed, all theſe errors ate auoyded. 
aſwell in the longitudes and latitudes, as alſo in the 
directional diſtances & reſpectiue ſcituations of al 
places, each from other according to the poynts 

of the compaſſe, as by like compatiſon 
of it with the Globe, will 
-_ moſt manifeſt, 
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The yſe of this Planiſphere. Chap, 5s 
F the vic of chia Planiſphere ds 


more mought be written then now 


baue leyſure or cauſe to ſette done, a 
great parte hercoſ being in ſuch ſort to 
de performed, as hath beene heretofore accuſto- 


med in the common ſea Chart, ſauing that this 
nautical} Planiiphære generally bringeth you to 
more certaine trueth in concluſion, then the ordi - 
nary Chart hitherto hath done, or poſsibly can do. 
Somet hing notwithſtanding , (for the better ſatiſ- 
faction of the reader) I thought mecte at this time 


to adde to the former-treatile (eſpecially in thoſe 


poynts which may be moſt ſeruiceable tor fea men, 
and herein the vic ot this nauticall Planiſphęre 
di fferet h from the vie of the common ſea Chart, 
herctofore ordinarily praQtiſed. | 

To knowe vppon what point ofthe compaſſe 
one place in this Chart lyeth from another, trye 
with your compaſſes from what rumbe both pla- 
ces haue equall diſtance, which may be found tru- 
ly inough, for the marriners vſe for the moſt part 
by eftimarion onely.- But if you would be preciſc, 
dothus,Draw a ſtraight line by both places, for a 
lige paralell to it from the center of the next roſe or 
fly (as it is called) is the rumbe of thoſe two places, 
ſhewing vppon what poynt of the compaſſe you 
muſt go from the one to the other. | 

| 1 Or 
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Oethus,(ibyou liſt dor ds any lines vpoti your 
Chart) lay the edge ofa long rulec (reaching ouer- 
thwart the Chart) to both places: take with your 
compaſſes the diſtance of the centet ot the next flie 
from the edge of the ruler, then gui. ling and eary- 
ing one ſoote along by the edge ofthe fuler, leade 
the other ſoote parallel · wiſe(that is, keeping it al. 
ways equally at that diſtance from the rulet) fox ſo 
it ſdeweth you how thoſe places lie one from an- 
To finde other. | WH | 
—_ The diſtance of tw oo places (as the marriners 
2 commonly take it, and meaſure it in their Charts, 
| is the ſegment or part ofthe tumbe intercepted bo- 
eweene them, w hieh howe much it is in the ordi- 
nary meaſure of leagues ſhall truely be ſound out 
| by this Planiſphare;thus. T2251 215 ? 
eber I both places haue the ſatme latitude, rake with 
— n ofa degree of the me- 
ridiau at that latitude (rake halfe the degree aboue, 
and halfe beneath that latitude) for ſo oft as you 
ſhall finde that length betweene the two places, fo 
many ſcore leaues are there betwixt them. If the 
diſtance be great, ſor the more expedition you may 
rake five times the length of that degree, and 
— it for an hundreth leagues, proceede as 
OTC, 2 6+ 4 . sf 
ot 7 both places haue not the ſame latitude, the ę- 
haue the ſame quinoctiall alſo not comming berweene them, ſub- 
loagiade. traci the leſler latitude out ot the gteater, but if the 
ęquinoctiall come betwixt them, adde both lati- 
tudes together, ſo haue you the difference of lati- 
tude betweene both place. 5 


Now 


in the Sea Chart. 


Nou if hoth places haue che ſame longitude, ſo 
many degtres as there ia in the differenot ot lati- 
tude, ſomany ſcore leagues is the diſtaunſe. 1 
But if they differ allo in longitude as well as in 172th places 4 
latitude, looke howe many degrees the difference jongirade and 
of latitude containeth, ſo many degrees of the g- laude 
quinoctiall rake wito yourrotopalles,and leading 
one foote in the æquinoctiall, mooue forwardcs | 
the other alſo parallel-wile, keeping alwaies that 
diſtance, till it ctoſſe the rumbe ofthoſe two pla- 
ces, in ſuch ſort, that one foote reſting in that croſ- 
ſing, the other catried about, may but onely touch 
the ęquinoctiall. I hen hauing taken with your ; 1 
compaſſes the ſegment or parte of that rumbe be- A 
twyeene that croſsing and the ęquinoctiall, ſet both 
fecte in the ęquinoctiall, and ſee howe many de- 
grecs are contained berwixt them, for ſo many 
ſcore leagues is the diſtance of thoſe two places, 
Or if chat ſegment of the ſayd rumbe be greater 
then wel can bee taken with the compaſſes, take 
the length of fiue degrees of the æquinoctiall, bez 
erne the feete of your Compaſſes , and looke 
Pic olt you can finde that length in the ſegment 
aloreſaide of the rumbe , for ſo many hundreth 
leagues is the diſtance of thoſe two places. 
The demonſtration hereof cannot be obſcure to 
him that well conſidereth the geometricall reaſon 
of the proiection, and maktng of this nauticall Pla- 
niſphęte before ſette dow ne in the ſecond Chap- 
ier. from hence it foloweth;that bicauſe the ſphę- 
ticall ſuperficies (whereof this Planiſphære is con- 5 .- 
ceiued to be. geometrically made) cxtendeth it ſeli 
5 eucric | 
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eue tie vy equally, at euerie pdynt of latitude be: 
tu ix the æquincctiali and Poles til it applie 
and ioyne it ſelſe round about to the concauitie of 
the circumſcribed cylinder theretore the ſegments 
ol the metidian, and of any other rumbe intercep- 
ted bet ixt am the ſame tw O parallels, muſt needs 
iucreaſe in one and the ſame proportion. 

And conſequently, as oſten as the ſegment of a 
meridian between any two patallels, is contained 
in the ſegment of any rumbe intercepted, bet ixt 
theſame parallels in che Globe, io often is the like 
ſrgment ofa meridian comained in / the ſegm ent of 
the ſache tumbe inteicepted betwycene che p arallels 
correſpondent in this Planiſpbere. I herfo:e(ſuppo- 
fung the ſaide ſegment of the meridian in this 2 
niſphzre to be diuided into ſo many equall parts as 
it containeth degrees) it followeth that ſo oftem as 
one of theſe partes is contained in the ſegment of 
the rumbe aforeſaide in this Planiſphęre, ſo many 
{core leagues is the diſtance of the two places ſet at 
the endes ofthat ſegment. _ I 

Now it is manifeſt that by theſe three ſegments, 
that is, the ſcgment of the cumbe between the two 
places, the ſegment of the meridian betwixt one of 
the places, and the parallel of the other) that is, t he 
difference of latitude) and the ſegment of the paral- 
lel intercepted betwixt one of theſe places, aud the 
meridian of the other, (Which is the difference of 
longitude. I ſay it is manifeſt that by tlie ſe three 
ſegments aright augled triangle is made, becauſe 
the ſegments of che meridian and parallel (which 
Are to ſides of this Triangle, iuclude aright angle. 
Again 
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Againe it is plaine, that taking with your compaſ- 
ſes ſo many degrees of the ęquinoctiall as are con- 
tained in the 7 ifference of latitude: then guiding 
one foote in the ęquinoctiall, and carrying for- 
wardes the other parallel-wiſe, till it crofle the 
rumbe of thoſe two places, in ſuch ſort, that one 
foote of the compaſſes being ſette in that croſsing, 
the other mooued about, may but onely touch the 
ęquinoctiall: and laſtly, drawing from that croſ- 
{ing a line perpendicular to the ęquinoctiall: It is 
plaine I ſay, that by this perpendicular and the 
Wo ſegments, one of the æquinoctiall, betweene 
this uy wag: and the rumbe, the orher of the 
rumbe, betweene the perpendicular and the gqui- 
noctiall: by theſe ſegments I ſay,and the ſaide per- 
pendicular, there is comprehended another right 
angled Triangle: which by the 14. e 4,&*c.3.e. 

Ram. is like to the former right angled Trizogle, 
becauſe two angles of them both are equall, that is, 
the right angles, and angles ofthe ſame rumbe. In 
the lafi of theſe triangles, the ſide perpendicular to 
the equinoctial, is proportionable to the difference 
of latitude, and the ſegment of the rumbe between 
the ende of this perpendicular and the ęquinocti- 
all, is proportionable to the ſegment of the ſame 
rumbe contained betwixt the two places. There - 
fore by the 2 p 6. & 17 p. ii Excl. becauſe the line 
perpendicular to the ęquinoctiall, containeth ſo 
many equall degrees of che æquinoctiall, as there 
are equal parts in the difference of latitude (that is 
ſo many as there are degrees in thedifferenceof 
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lar and difference of latitude are proportionable. 
Whereof it followcth that ſo oft as one ol theſe e- 
qual! parts of the difference ot latitude is contained 
in the ſegment of the rumbe betwixt the two pla- 
ces (which before wee ſhewed to bee ſo oft as a de- 
gree of the meridian in the globe, is contained in 
the ſegment of the rumb berwixt the fame places 
in the globe) ſo oft is one of the (aid equal parts of 
the perpendicular aforeſaide (that is a degree of the 
æquinoctiall) contained in the ſegment of the ſame 
rumbe betweeene the foreſayde croſs ing or ende 
of the perpendiculat, and the æquinoctiall. There- 
ſote looke how many degrees of the ęquinoctiall 
there are found in the ſegment of the rumbe of the 
two places, fo many ſcore legues is the diſtance of 
thoſe two places, which was to be demonſtrated, 
Thus haue you a way infallible to find out the 
diſtance betweene any twoo places meaſured in 
their rumbe + which becauſe ir is then: onely their 
true diſtance (that is the ſhorteſt ſpace bet ixt the 
vpon the ſuperſicies of the tetreſtriall globe) when 
both places lic north and ſouth each from other, ot 
caſt and welt, hauing no latitude: whereas ether. 
wiſc the ſegment ofthe rumbe betweene the two 
_ is alwaics greater(y.ca ſometimes greatet by 
feand more, in places farre northwardes or 
ſourhwardes) then the true diſtance : I thought 
good alſo hete to ſette dow ne the way to finde out 
the true diſtance of any two places, wherein I haue 
bone, and yet am publikely charged with my pre- 
miſe, and meane at this time to diſcharge my ſelſe 
| 1 The 
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The true diſtance betwixt twoo places is the 
arch of a great circle intercepted betwixt them, 
which is thus to be fou nd out. 

It both places haue no latitude (as when they 
are both vader the æquinoctiall) and one of them 
alſo no longitude, the longitude of the other being 
leſſe, or not more then 180. degrees: the longitude 
is the diſtance. / 
But if the longitude be greater then 180 degrees, 
ſubtract ir out of 360. the remainder is the di- 
ſtance. 

If both places haue either none or the ſame lon- 
girude(as when they are in the ſame ſemicircle of 
the meridian betweene the poles) and one of them 
onely haue latitude, that latitude is the diſtance. But 
if both places agreeing in longitude haue latitudes 
alſo of like denomination (as both northerly, or 
both ſoutherly) ſubtract the lefler latitude out of 
the greater, the diſtance remaineth, If one place 
haue northerly latitude, and the other ſoutherly, 
adde them together, the ſumme is the diſtance. 

If one or both places haue latitude, and differ al · 
ſo in longitude: in a great circle diuided exactly in- 
to degrees (with figures (et to euetie fifth or tenth 
degree) note the longitudes of both places. 


K 2 


A carretlionof Errors 


Sf 7 


N 


Now if one place onely haue latitude, drawe a 
diameter from the longitude thereof, uoted in the 
circle, and with your compaſſes take ſo many de- 

ces and minutes in the (ame circle, as that latitude 


contaiueth: then ſetting one foote of the compaſ- 
ſes 
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ſes in the longitude of that place, with the other 
make a pricke in the circle, which may be called the 
poynt of latitude. From this poynt draw a liue pet- 
pendicular , croſsing the diameter drawne from 
the longitude of that place. Take with your com- 
paſſes = diſtance of this croſsing,trom the poynt 
ol the other places longitude, noted in the circle, 
and leauing one ſoote in the ſayde eroſsing, with 
the other make a pricke, in the foreſaid diameter: 
take the diſtance of this pricke from the poynt of 
latitude noted ia the circle. Then ſetting one foote 
of the compaſſes in that poynt of the circle here 
the degrees beginne to be numbred, the other foot _ 
— that way, which the niibersproceed, ſhal 
ſhewe you in th-cirele the diſtance of the places. 
Take for example the cittie of Land Saint 
Thomas Iland, which lieth right vnder the æqui- 
noctiall line, in 32 degrees of longitude. The lon- 
gitude of London admit eto be 22 degrees, the lati- 
tude 52 de ,J»-minaes:Markethe Jongirades 
of Saint Thomas Iland and of Landon 'with A and 
B. From the longitude of Landen. (becauſe London 
hath alſo latitudc)draw the diameter B C. Hauing 
taken with the compatles the latitude of Landum in 
the circle, ſet one faote in B, and with the orher 
make the pricke E in the circle, and dra the per- 
ndicular E F, croſsing the diameter B Cat F. 
e F G equall to FA. which is the diſtance of 
Saint Themas Iland from the ſine of Zovdons la- 
titude. Then G E ſhall bee the line ſubtending the 
diſtance of thoſe two places. Taking therefore the 
length of G E with the compaſſes, and ſetting one 
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ſoote in H(wherethe degrees beginne) the other 
ſtretched fot wardes in the circle, will poynte you 
out the diſtaunce of Saint Themas Ilande and 
Landon, 52 degrees of a great circle, and about one 
halfe, that is,1050 leagues, or 3150 engliſh miles. 
If both places haue latitude, do the like for both 
aces as before you did for the one place _—_ 
titude, till you haue croſſed both diameters with, 
perpendiculars : then take with your compaſles 
the diſtance of thoſe croſsings, Now if both their 
latitudes bee of one denomination (that is, both 
nottherly or both ſouckerly)and equall, ſette one 
boote of the compaſſes whete the degrees begin 
to be numbred in the circle, and the other foote 
extended therein, that way which the numbers 
fucccede will hew you the diſtance. 

As for example, Londawand Cape Blanco (neare 
— — of new Eng haue both northerly 
andalmoſt | 1 32 minutes. 
Haui — > gremme PI: diameters 
B Cavd Dl from I determining the longitude of 
Londen(viz.22. degrees) and from the poynt of the 
longitude of Cape Blaurs (which admitte to be 
331 degrees, as alſo the perpendiculars or ſines of 
both their latitudes, E F, and K L, (as before was 
ſbewed) croſsing the diameters in FandL. The 
diſtance F L taken with the compaſſes, and tran · 
lated iuto the circle( as the former example) wil 
ſhew you the diſtance ofcape Blanco from London, 
to bee almoſt 31 degrees, of a great circle that is 
6z0-leagues,or 1860 miles. 

Il che latitudes be not both equall, and alſo of 
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one denomination, leauing one foote of thecom- 
paſſes iu the croſxing of the ſine or perpendicular 
diſcending from the poynt of the greater latitude, 
with thother foot make a prick in the ſame diame- 
tcr,whereia that croſsing is : Then if the * 
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be both of . = wi . the _ 

the- leng e 2dicular or fine 
* e poynt of hs ler latitude : and 
ſetting one foote in the poynt of the greater lati- 
tude, with the other make a pricke in the perpen- 
dicular deſcending from it, that is, in the finerher- 
of: Take the diftance of this pricke from the for- 
mer, made iu the diameter: This diſtance tranſfer- 
red into the circle(as in the fitſt example) wil giue 
you the diſtance of the places giuen. 

As London and A ieruſalem haue both northerly 
and ynequall laritudes, Mierizſalems latitude being 
onely 32 de Firſt therefore note in the circle 
both their Iongitudes: the longitude of Landon 
(vir. a degrees)as before with B: The longitude 
of Hiernſalem (68 ) note with M. Let the 
perpendicular or the {ines of the latitudes of Lan- 
dan and Hieruſalem, E F, and NO be drawoe as in 
the former examples. Make F P equall to OF, and 
P Q equall xo NO, The ſpaceberwixtP and Q. 
taken with the compaſſes, and then both feete ſer 
inthecircle (in ach ſort as the firſt example was 
ſhewed r — 2 them >" orgy 
diftange of Hier om Zonden, 3$ degrees, 
3 chat la >745-leqgucs, - which — 325 
miles. —— ee i 

But if the latitudes be of diuers denominations, 
(that u, one northerly and the other ſoutherly) 
continue forth the perpendicular (that croſſeth 
the diameter, wherin the ſoreſayd prick was made) 
till it be equall to both perpendiculars, that is, to 

the {ines of both latitudes. The TEIN 
of © E 
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ende of. this continued perpendiculat from the 
pticke atoreſayd inthe diameter, taken with the 
compaſſes, and tranſlated into the graduated _ 
phery of the circle(as before) will ſhewe you how 
L many 


Pd 
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many degreęrrof a great circle are contained bo- 
tweene be Fi, 7 "I OY 
; matter w ur bac txample, ſuppoſe 


ow farre c. in Peru 1s trom 
the lodgirude of Cſes be 295 degtees, 


Woul, 


. 


of A "the latt 11 Yegrdes ſoutheply : The longiryde 


F W- 
- * 


2 \c\ re _ 


> es 1 the peeperdicular X Z equal is 
WV 5 Aproccede with EA as you didghe re 
Vs . 


of Lo bebore, & degrołs, the latitude 5r de- 
grees/32 mi pres. From bo chele longitudes ao- 
5 5 8 cle with B and R, draw the diameters, 
and k Vos allo the pendicu- 
= cir latjtudès E E. and I S. Make 
ve taper of thoſe nes, and 
ne of Cuſcoes latitude. 


weene the feete of the | 
in the circumference h. 


keth the 1 555 


c e 
o | e Il you finde 
ercarc 1 Cuſco ell 97. # 


eprees, of a great circla that is 4940 leagues or 


rather kcepe within the compaſſg 61 4 


. der 2 — wo 8 aft; e former 
NT & C to be 
— wt 410 . the 
ſines of Jarirude EF. K L. NO, TS, to ſtand 
perpendicularly erect from their diametets of lon- 
zgxude:B C. DL MSc, VR, and from the plaine 
Alf the aquinattioll,andtonfequcirly by the 3 6.21. 
Ra, dx. A pra Far, fam the lines FA; FL, FO, FS, 


; vir lines ate magined io be i che plaine ofthe 
vr l æquino- 


in the ſea Chart, } . 


i 
VA # 45 NC?! You; 
4 
mn - 


æquinoctiall, and are the diſtances ol tie fines of 
latitude. Therefore i HG be made æquall to FA 
(which is a line drawne in the plaine of the æqui- 
noctiall from Saint T hamas Iland to the line of 
Longons Jatizude) E & mult _ bee æquall - 
= g 2 the 
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the line ſubtending the diſtance of London and S. 
Thomas Iland by the 2. e 7. Ra. 4. 26. pt. i. Excl. 
- Allo, becauſe all the ſines ot latitude (beeing 
perpendicular to the ſame plaine of the equinocti- 

All) are parallels, by the 8. e 21. Ram 6.pr.it. Excl. 
Therefore by the 11. e 2. Ram. or 35 d. i. Euc. Lis 
the line ſubtending the diſtaunce of London and 
Cape Blanco. | 
Againe, becauſe FP whereto EF is perpendicu- 
lar is made ęquall to FO, (the diſtance ot the fines 
of London and Hieruſalem, to which (diſtance) 
EF is alſe perpendicular in the globe) and EQ al- 
ſo equall to NO: Therefore FQ being the diffe- 
rence of the ſines ot Londons and Hieruſalems la- 
titudes: there muſt needs be the ſame diſtance be- 
ewixt P and Q that there is bet weene the toppes 
ofthe ſines of Hieruſalems and Londons latitudes 
in the globe. | 

Laſtly, FX being equal to FS(the diſtance of the 

fines ot latitude of London and Cuſco in Peru) & 
XZ perpendicular to FX , and zquall ro ST the 
fine of Cuſcoes latitude : as EF is the fine of Lon- 
dons latitude and icular tothe fame line 
XF: EZ (to which XY is equall by the 6. c 12. e 5 
R. 33. pr. 1. Ewcl. YE being _ and parallcl to 
XZ muſt needes be equall to a ſtreight line exten- 
ded within the globe berweene the points of lati- 
tude of Cuſco and London. 
Now out oſ this demonſtration it were an eaſie 
matter if any lift take the paines to be ſo curious) 
to find out the diſtance of any two places arithme- 
tically by the doctrine oftriangles, hauing alwates 


wo 


in the ſea ¶ hart. 


two ſides giuen which ate the ſines of the comple- 
ments of the latitudes of the twoo places as OP, 
FP: LP, FP: RP, FP: AP, FP: together with the 
angle intercepted that is the * — of then 
jongitudes: whereby FA: FO: EL: Eð, the diſtan- 
ces of the ſines of latitude being found by the 2,3, 
4.5. Copernic. de Triangulis plans, the lines alſo 
lubtending the diſtances of the places may moſt 
eaſily be tound by the 3. Copernic. de Triang. plan. 
For the ſquares of the diſtance of the fines, and of 
the difference of the fines of their latitudes (if both 
be northerly or both ſoutherly) or of the ſumme 
ot the ſines of their latitudes ( if one be northerly 
another ſoutherly) are equall to the ſquare of the 
line ſubtending the diſtance of the places 5j. e 12. 
Kam 47. pr. i. Excl, 
With no leſſe facilitie alſo by helpe of the for- 
mer Tables, and the Canon of Triangles, any two 
places being given, there may arithmeticallyand 
molt exactly be found out, firſt 5 by their longs- 
tudes and latitudes, the rumbe, and diſtance mea- 
ſured in the rumbe : ſecondly, by their diſtance, aud 
latitudzs, the rumbe and diflcrence of longitude: 
thirdly, by their rumbe, and latitudes, the diſtance 
and difference of longirude:fourthly, by their lon- 


gitudes,rumbe,and one latitude, the other latitude 
and diſtance: fiſtly, by the rumbe diſtance and one 
larirude , the other latitude, and the difference of 
longitude: or any other nauticall or geographical 
probleme that by the Chart may merchanically be 
performed : and the whole Arte of Nauigation a- 
rithmeticall (as ſome call it) may as eaſily be pra- 

E Qilſcd: 
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Rifed : Sas, having oncly the longitudes and 
latitudes ol the places (by which, and to which 
you are to ſaile) ſer dow ne in a Table, you may by 
arichmeticall calculation oncly (it you liſt rake the 
paincs) without any chartanappe,or globe,ſhewe 
the coatſe and diſtance from auie place to other: 
and ſo giue moſt exact direction for the perfour- 
maunce of an hole voyage to any knowne place 
als igned, how oft ſoeuer you laue trauerſed or bin 
| coled this way und that way by reaſon of ſcant, vi- 
olcat,or contrary windes, ot ally other odcaion. 
Bur ſecing che fitſt groundes of this Art, that is, 
the obſeruations of the latitudes, but eſpecially of 
the courſes at ſea, cannot but be farre from ſuch cx- 
quiſite trueth as is to be found in thoſe arithmeti- 
call operations: howe exact ſoeuer you be in the 
reſt ofthe meanes, you cas look for no more truth 
in concluſion then ſuch as is anſwerablgto the firſt 


igroundesand principles, out of Which the couclu- 


gathered, So as dhe Mariner ihall not need 
toſtroublt himiſal ſcany further herewith, but only 
hir acoounti vpon the chait truly made 
(ache ſpreus he d hich of al other is moſt fir & 
or his uminatie vic. N V/ the tefore it may 
beluifcem, olitty to tee how the former Pro- 
Blemes may mechanically be performed vpon the 
nautical} platiiſphzredctore deſorlb et. 
Firſt, yoche tongitudos ant hatirudos vᷣſtboth 
places giuenacitrumbo and diſt acm be 
toutid: drawe'parattehs by bor ltades take the 
diſtance ofthe parallels: aecordhag to Ich d 


ſtance drawe a paralleb to the æquinoctiall. Then 
en 12 from 


* 


in the ſea ¶ bart. 
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Take with zhe compaſſes wo, many d 


nutes of the zquindttiall,as the differ 


erg mi- 


ence of lati- 
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diſtance 1 from the æquinoctiall, croſſe 
the tumbe of the places : the diſtance of that ctoſ- 
ling from the meridian (that commeth from the 
common tneeting of the rumbes in the ęquinocti- 
all) taken with the compaſles, and brought to the 
cquinoQiall, ſhal he 3 the difference of longi- 
tude. Or a perpendicular to the ęquinoctiall trom 
that croſsing ſha] poynt you out therein, the diffe- 
rence of longitude. 

Thirdly, By che rumb and latitudes (being both 
northerly or both ſoutherly) the diſtance and dit- 
ference of longitude is thus found : Take the diffe- 
tence ot latitudes in the æquinoctiall: according to 

that diſtance draw a parallel to the Swinodtia fas 
beſore) croſs ing the rumb of the two places giuen: 
take the diftance of this croſs ing trom the concurſe 
. ofthe rumbes : Then both feete of the compaſſet 
ſet in the æquioctiall wil ſhew the diſtance of the 
places. The difference ot longitude is found as be- 
tore. | 

Fourthly, By the longitudes rumbe and one la- 
titude (knowing whether it bee the lefler or grea- 
ter) to finde the other latitude, and the diſtance, do 
thus : From the concurſe of che rumbes in the ę- 
quinoctiall count the diſlerence of longitude from 
hence erect a 3 croſs ing the rumbe: 
the diſtance of this ctoſsing from the ęquinoctiall 
tranſlated into the graduated meridian ( ſetting 
one toote in the knowne latitude, and extending 
the other northwardes or ſouthwardes accordin 
as the ynknowne latitude is greater or leſſer) aal 


fhew you the latitude deſited. Now to finde the 
diſtance 


of +holnmnaſſs.. 
diſtance workeas before in the firſt Probleme. 

Fiftly, by therumbe, diſtance, and one latitude, 
you may find the other latitude and the difference 
of longitude after this manner: Take the diſtance 
giuen with the Compaſſes in che æquinoctiall: ſet 
one toute in the concurle of the rumbes, and with 
the other croſſe the tumbe giuen : from this croſ- 
ſing drawca perpendicular to the ęquinoctiall: the 
length ofthat perpendicular taken with the Com-. 
paſſes and brought into the ęquinoctiall ſhal ſne 
you the difference of latitude, Thus hauing both 
latitudes giuen, the difference of longitude may al- 
ſo be found as before Prob. 2. | 
Nove in euery one of theſe problemes there 
may be ſome particular caſes wherof ſome diuer- 
ſitie of working may follow, yet ſuch as can breed 
but ſmall trouble to him that well fhall conceiue 
the reaſon of that is already (et down in theſe ſiue 
tormer Problemes: which are eſpecially to be ap- 
plied to ſuch places as are both on the ſame ſide of 
the æquinoctiall, and differ alſo both in longi- 
tude & latitude: of which ſort is the greateſt num- 
ber, and in which the greateſt vſe, and moſt difh- 
cultic of working conſiſteth. To proſecute euery 
particularitie at large (whereof ſome perhaps leſſe 
acquainted with the reaſon of theſe mathematical 
praiſes may be deſirous) would be now for mee 

too long and tedious. For ſome taſte therefore - 

of the vſe of this nauticall planiſphere, 
let thus much for this tine 
briefly ſuffice. 


M Frau 
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Error in the Compaſſe, by the variation neglec ted, and 
hom to ohſerue and avoyde the ſame. Chap. 6 


Ext the ſea Chart there is not any inſtrument 
of Nauigation whereby greatcr error may en- 
ſuc then by the Compalle, it the variation be neg- 
lected. By which neglect alone v e may oftE times 
miſſe an whole poynt and more, in directing the 
courle from place to place. Notwithſtanding, M. 
Peter of Medina labourcth greatly to prooue that 
there is no variation of the Compaſſe, and that 
many inconueniences and ablurdities muſt needs 
follow out of that opinion, as hee eſteemeth it, 
thinking it to haue no better grounde then the 
uu and erronious obletuations of vnskilfull 
iners,as by the third Chapter of his ſixt booke 
of the art of Nauigation may appcare more at 
large. But daily experience (by many and diligent 
ions. with exact inſtruments, heedfully v- 
fed by akil full obſeruers, not onely at ſea, the yn- 
conſtancie whereof (which cauſeth the ſhippe to 
be al waies vnſteadie) might giue ſome colour to 
M. Peters conceit of no variation: but alſo on firme 
land, where moſt ſteady and cettaine obſeruation 
may eaſily be made:) I ſay daily experience hath ſo 
often, ſo conſtantly, ſo manifeſtly proued this va- 
rying propertie to be in the Compaſle, that it can 
be by no meanes with reaſon denied. 

The variation of the Compaſſe is thearke of 
the horizon contained berweene the true meridi- 
an and the magneticall meridian. 
| The true Meridian is an azimuth paſſing by 

the pales of the world. EY: 


— — . — 


of the Compaſſe. 


The magneticall meridian is an azimuth that 
paſſeth by the poynts of the wires in the Com- 
paſſe, or ofthe needle touched with the loadſtone, 

An azimuth is a great circle pals ing by the ze- 
nith, and conſequently making rightangles with 
the horizon, 

A great circle is a circle diuiding the world into 
two æquall parts, 

The zenith is a paynt in the heauens hanging 
tight ouer our heades. | HE 

Theazimuth of the ſunne is an azimuth paſsing 
by the center of the lunne. | 
The azimuth is ſaid to be giuen, when the archof 
the horizon berwixt it & the meridian is knowne. 

There ate two azimuths of the ſunne, the true 
azimuth and the magneticall azimuth. 

The true azimuth of the ſunne is ſbewed by the 
arch of the horizon contained betwixt the azi- 
muth of the ſunne, and the true meridian. 

The maguetical azimuth of the ſun is ſhewed by 
the areh of the horizon contained betweene the 
magnetical meridian & the azimuth of the ſunne. 

The difference of theſe two arłks ofthe horizon is 
alwaies cquall to the variation of the Compaſſe. 

To find out the magnetical azimuth ofthe ſun,we 
muſt firſt know vpon what point ofthe Compaſſe 
the ſun is:which although it may be done by aime 
vay neare the truth by him that is experiẽced, eſpe- 
cially when the ſun is lo, or at the horizon riſing 
or ſetting: yet it may better bee done with helpe of 
ſuch a — and ſights, as land meaſurers vie wich 
their plaine tables, wherewith you may thus finde 
vpon vrhat point ofthe Compaſſe the ſunne is. 
2 M 2 Lay 


Of the Variation 
Lay the edge of the rulet right ouer the center of 
the Coinpalle: then holding the ruler ſo fixed, and 
the compaſſe leuel ſo neare as you can aime, turne 
it about vntil the midſt of the ſun-beames palsing 
throgh one of the ſighis, fal alongſt vpon the edge 
ofthe ruler, or midſt of the oppoſite fight. The hol- 
ding your eie in ſuch ſort ouet the Compaſſe, that 
the rulets edge may ly right vpon the center of the 
fly, look alſo vpon what point ot the compaſſe the 
edge of the iuler lieth to the ſun-wards, for that is 
the point wherupon the ſun is at that time: hich 
for breuities ſake may be called the ſunnes point. 
This point you hal looke in the inſtrument fol- 
lowing, & it ſhal ſhew you amongſt the degrees 
the magneticall azimuth of the Sun. As for exam- 
le, when the Sunne is due Eaſt by the Compaſſe, 
would know in what magneticall azimuth hee 
is: Therefore I looke the gal point in this Inſtru- 
ment, which directeth me to 84. degr. which is 
the magneticall azimuth deſired, And the diffe- 
rence bet wixt this & the true azimuth of rhe Sun 
is the variation ofthe compaſlſe which we ſerk for. 
This difference therefore ſhall thus be found our. 

At the ſame time when you ohſetue the Sunnes 
poynt, let the height of the Sunne bee alſo obſer- 
ued. It is beſt to take both theſe obſeruations 
when the Sun is ncareſt the eaſt or welt azimuth, 
for then the height ot the Sunge alteteth quickelt, 
therefore at that time the true aʒimuth of the Sun 
ſhall beſt bcknaowne thus : Firſt finde out the de- 
clination ofthe Sunne, remembring alwayes to 
giue allo waunce, r gake away ( according as the 
ccliaation incteaſerh or decreaſeth) for che P my 


' of the Compaſſt. 
and time of your obſeruatibn: Then ſet your A- 
ſtrolabe to the latitude of the place where you ob- 
ſerue and followe the parallel of the Sunnes decli- 
nation, vutill you come to the almreancarattyor 
height ofthe Sunne knowne by obſeruation 7 for 
the azimuth that paſleth by their mutuall interſe- 
ion, is the true azimuth of the Sunne that was 
ſought for: which if you folow dow ne to the ho- 
rixon, you ſhall haue that azimuth giuen. Now of 
theſe twoo giuen a⁊imuths ( that is the true and 
magneticall azimuth of the Sunne) ſubtract the 
lefler from the greater, for the difference remain- 
ing is the variation of the Compaſle : the denomi- 
nation whereof (tliat is ether it be caſterly or 
weſterly) ſhall eaſily be diſcertied thus: b 
If the true aʒimuth of the Sunne counted from 

the South poynt in the ſorenoone, be leſſe then 

the magaeticall azimuth the vatiatjon is eaſterly : X'S, 
eher wiſe it is weſtedly 1 /Contfariwie, in the | 
 afrernoone : if the ride azimuth of the Sunne bee = / 


| eaſtwards,or 
The inſtrum 
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Of the Variation 
Lay the edge of the rulet right ouer the center of 
the Compatle; then holding the ruler ſo fixed, and 
the compaſſe leuel ſo neare as you can aime, turne 
it about vntil the midſt of the ſun-beames palsing 
throgh one of the ſights, fal alongſt vpon the edge 
ofthe ruler, or midſt of the oppoſite fight. The hol- 
ding your eie in ſuch ſort ouet the Compaſſe, that 
the rulets edge may ly right vpon the center of the 
fly, look alſo vpon what point of the compaſſe the 
edge of the tuler lieth to the ſun w ards, for that is 
the point wherupon the ſun is at that time: hich 
for nant ſakc may be called the ſunnes point. 
This point you hal looke in the inſtrument fol- 
lowing, & it ſhal ſhew you amongſt the degrees 
the magneticall azimuth of the Sun. As for exam- 
le,when the Sunne is due Eaſt by the Compaſſe, 
would know in what magneticall azimurh hee 
is: Therefore] looke the caf pointin this Inſtru- 
ment, which dircteth me to 84. degr. which is 
the magaericall azimuth deſired, And the diffe- 
rence bet wixt this & the true azimuth of the Sun 
is the variation ofthe compaſſe which we ſeck for. 
This differencę therefore ſhall thus be found our. 
At the ſame time when you obſetue the Sunnes 
poynt, let the height of the Sunne bee alſo obſer- 
ued. It is beſt to take both theſe obſeruations 
whea the Sun is neareſt the caſt or welt azimuth, 
for then the height ot the Sunge altereth quickeſt, 
therefore at that time the true aʒimuth of the Sun 
ſhall beſt beknowne thus: Firſt finde out the de- 
.clination of the Sunne, remembring al wayes to 
| 9005 allo wauncę, r cake away (according as the 
dechnaton increlch ordecele) forthe plc 
5 al 
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ile Compaſſt. 
and time of your obſeruatibn: Then ſet your A- 
ſtrolabe to the latitude of the place where you ob- 
ſerue and followe the parallel of the Sunnes decli- 
nation, vutill you come to the almieantaratlror 
height ofthe Sunne knowne by obſeruation: for 
the azimuth that paſleth by their mutuall inter- 
ction, is the true — of the Sunne that Was 
ſought for: which i&you folow downeto the ho- 
rizon,you ſball haue that azimuth giuen. Now of 
theſe rwoo given aztmuths: ( that is the true and 
magneticall azimuth of the Sunne) ſubtract the 
leſlet from the greater , for the difference remain- 
ing is the variation ofthe Compaſſe: the denomi- 


nation whereof (that. is wherher it be caſterly or 


weſterly) ſhall eaſily be diſcerried thus: 


If the true 1 of the Sunne counted 3 * 


the South poynt in the forenoone, be leſſe then 
the magaeticall azimuth the vatiation is eaſterly: 


eher wiſe it is weſterly ) ¶Conttati wiſtꝭ in the 
afrernoone : if the ede arimuth of the Sunne bee | 


Abe inſtrumentfollow ring is N 3 ved 
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' wed by a Compaſle, wherein the north poynts ef 


are ſet halfa poinijtp thecaſtwards from, 


x 
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Of the Variation 
circumference of the Compaſſe divided into de- 
grees both caſtwards and weſtwards, beginning at 
ce north and ſouth points, and ending with 90. 
at calt & weſt:we might at the firſt haue the mag- 
neticall azimuth of the Sunne by obſeruation, and 
ſo there ſhould be no neede of this inſtrument. 


An Initrument for the ready finding oat of the 
; magneticall azimuth of the Sunne 


 bytheordinary Compaſſe. 


of the ( ompaſſe, 
Tn the Table following vou haue the former 
rules exemplified, out of ſuch obſeruations as I 
tooke both at ſea and land in the right honoura- 
ble the Earle of Cumberlands voyage petfourmed 
in the yeere 1589. the particulars whereof moſt 
worthy to be remembred and commended to po- 
ſteri tie, I haue hiſtorically diſcourſed and adioyn- 
ed to this Treatiſe, as wherby the Reader mought 
the better be ſatisfied in knowing more ſpecially 
the places mentioned in this Table: wherein the 
letters N, W, S, E, b, in the firſt and ſecond co- 
lumnes ſignifie North, Weſt, South, Eaſt, by. The 
fractions in the ſecond columne are partes of the 
poynt annexed. In the columne intituled, The 
time of obſcruation , the letters A N, and B N, 
ſignifie, after noone, and before noone. 
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Notwithſtanding there be much difference be- 
tw ixt ſome of theſe variations nat the ſame 
place with the ſame inſtruments,” ewe vied with 
what diligence we could ſuch inſtruments as then 
we had prepared for that purpoſe: which I ſpcake, 
that others that ſhall go about hereatter to oblerue 
the variation (ar ſea eſpecially) may bee the more 
circumſpect to foreſee and preuent all cauſes of er- 
ror herein. Exact trueth amongſt the vnconſtant 
waues of the ſea is not to bee looked for, though 
good inſtruments bee neuer ſo well applyed. Vet 
with heedfull diligence we may come ſo neare the 
trueth as the nature of the ſea, our ſight and inſtru- 
ments will ſuffer vs. Neither if there be diſagree- 
ment bet wixt obleruations, are they all by & by to 
be reiected but as when many arrows are ſhot at a 
marke, and the marke afterwards taken away, hee 
may bee thought to worke according to reaſon, 
vvho to find out the place where the marke ſtood, 
ſhall ſecke out the nuddle place amongſt all the ar- 
rowes: ſo amongſt many diffetent obſeruations, 
the middlemoſt is likeſt to come neareſt the truth. 

Cauſes of ertor herein, ſome cannot be auoyded, 
as the vnſteadineſſe of che ſnip, the impetfection of 
ſenſe & inſtrunienrs,the weake reſpectiue force of 
the needle ot wires, be they neuer ſo wel touched. 
Ochers may be c{chewed, as that there be no iron 
neare the Compaſſe in time of obſeruation, that 
the wires bee not kept too long vntouched from 
the ſtone, that fuck iuſttumẽts be vſed for obſerua 
tion as need Jeaſt working afterwards for finding 
out the variation: wherein the inſttuments here- 

"a | to- 
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cofore publiſhed for this putpoſe, are faultie, being 
ſuch as ſerue f + bſcruation onely on land: as al- 
lo requiring many workings afterwards, vnfit for 

Mariners, before the matter can come to iſſue, 
A herein are as many lurking holes of crrorwith- 
out great diligence. I was thetefote purpoſed here 
to haue adioyned the making and vie 6ta certaine 
inſt-ument (which may not vnfitly be called the 
Mariners rings) herby the variation of the com- 
patſe and time of the day is pteſently gñuen, togi- 
ther with the obſoruation (the latitude bf the place 
being knowne) and that vniuerſally throughout 
the world, both at ſea and land. As affo the variati- 
on being giuen, the height of the pole and houre 
of the day may thereby be know nd witbout thote 
inconueniences, where with Martine Corteſe his 
inſtrument, Chap. it. part 3. of the art of Nauigati- 
on, and Michael Coignet his nauticall hemiſphere, 
ate much incumbred: to omit the obſeruation of 
the height of the ſunne, which(as I haue oft made 
tryall at ſea)may thereby be more exactly perfor- 
med, then hath beene hitherto by ſtaffe, ring, ot a- 
ſtrolabe commonly vſed. But I amar this time in- 
torced to differre it. 

In the meane time for them that want the Globe 
and Aſtrolabe before mentioned, I thought good 
toſet dow ne a way whereby(the declination and 
heigth of the ſun being giuen, togither with the 
latitude of the place) the ſunnes true azimuth may 
be founde with ruler and compaſſes onely, after 
this manner: Drawe the circle ABC DEF GF, 
repreſenting the Meridian, by the center heereof 

N 2 draw 
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drawethediamecer ofthe horizon AE. From A the 
end of this diameter, reckon the eleuation of the 
equinoCtiall AC, from whence draw a line by the 
center, which may be called the diameter of the æ- 
quinoctiall C H. From C. the end of this diameter 
count the declination of the {unne CD, thereby 
draw a patallel to the diameter of the æquinoctial, 
which may bee called the diameter of the Sunnes 
parallel DG. Likewiſe from the diameter of the 
horizon number the height of the ſun AB.known 
by obſerustion, and thereby alſo draw BE a paral- 
lel to the diameter of the horizon, which may bee 
called the diameter of the ſunnes almicantar. From 
the intetſection of theſe two parallels, drawe I, 
aline perpendicular to the diameter of the ho- 
rizon. Then ſetting onefoote of the Compaſſes 
in L the midſt of BE the diameter of the ſunnes 


almicantar, and ſtretching out the other foote to B 
the end of this diameter: from thence draw there- 
with the arch BK till you come to the ſayd per- 
pendicular: This arch reſolued into degtees fall 


giue you the true azimuth of the ſunne. 


Novy 


Nowe (for them that lift) by the doctrine of 
Triangles alſo,M N (the fine of the ſunnes decli- 
nation) being giuen, with the angle ONM. (ęqual 
to the height of the pole) in the right angled Tri- 
angle, ON M: the ſide of OM ſhall likewiſe be gi- 
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uen: which ſubtracted out of MOL, (the ſine of 
the ſunnes height) there ſhall remaine LO. her- 


by LI. in the Triangle LIO, having one right an- 
gle at L. and conſequently ILK. the angle deſired, 


are giuen. 


Errors in vyſing the croſse fl affe, and how 
they may be 


| K AFter the Chart and Compaſle, the croſle Staffe 
i may with good reaſon ſucceede, as in the vſe 
* whereof more error is committed, then in any o- 
| 


auoyded. Chap 7 


E ther inſtrument of Nauigation, the too formet 
eeekxcepted, and that chtee ſeuerall waies: Firſt in 
neglecting the paralax or eccentticitie of the eye: 
Secondly in not conſidering the height of the eye 
P abous the water: Thirdly in not regarding the 
\ | pafalaxoftheſunne. 
| For thefirſt,they count the height of the ſunne 
and ſtarres in ſuch ſort as if the center of the eye, ot 
vertex of the viſuall cone in vſing the ſtaffe, were 
euen with the end therof applied to the eie. Ther- 
— much the center ot the ſight is diſtant frõ 
the ende of the Staffe, ſo much ate they deceiued. 
But howe much the eceentricĩtie or paralax of the 
eye is, it may be knowne after this manner: Make 
.two tranſuerſaries, the one twiſe ſo long as the o- 
thet. — vs of theſe rwoo ſet faſt at the fur- 
ther end of the index, the othet of chem moue vp 
or downe vppon the index, vntill ſuch time that 
II at the ende of the index (in ſuch 
lort as you vie to place it when you obſeruc) you 
PTY Sh may 


of tbe (| om paſſe. 


may ſee both ends of both tranſuetſaries lie euen 
togither. For then looke how much the ſegment 
of the index betwixt the rwo tranſuerſaries excee- 
deth the ſegment from the ſhorter tranſuerſaric 
ynto the eie, ſo much is the paralax or eccentricitie 
of your ſight : that is the center of your ſight, or 
the poynt within your eye, wherein the viſuall 

beames concurre, is ſo much diſtance from the 
end of the index. 

As for example, in this figure let the tranſuerſa- 
rie HEl. placed at E. the end of the index be dou- 
ble to the tranſuetſarie FD G. which is placed in 

ſuch ſort vpon the index, that the viſuall — (A 

EH, AG lol the eie placed at the end of the index, 

do paſſe ſtraighton by EH. and Gl. the ends of the 

tranſuer ſaries. For in this figure A. is the center of 
the ſight or eye, wherein the viſuall lines (AFH, 
AGI)do concurre: B. repreſenteth the ende of the 
index,placed at thecorne of the eye, and then AB. 
is the eccentricitie : C. ſiguifieth the ende of the 
index ſette againſt the bone vnderncath the eie, 
for obſeruing of diſtances, and then A C. is the 
eccentticitie, which is thus demonſtrated, 


As 


— 
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As HE is to ED, ſo is EDA to DA,r3.c q. Ra. But 
HE is double to FD by ſuppoſition : therefore 
EDA is double to DA, aud DA the halfe 9 — 

equ 


Error in vſingtbe Croſſe Staffe. 
al to the other halfe DE. Therefore how much 
BD or CD is ſhotrer then DE, io much is the pa- 
talax or eccentricitie of the eie, and fo much muſt 
the tranſuerſary be remooued forwards (from the 
place where he was ſet en che time ot your obler- 
vation) towardes the faircend ofthe index, aſtet 
you haue obſetued any heigth or diſtance of the 
ſunne or ſtatres, that ſo you may haut the true 
height ot diſtance deſired. Or elſe you may hauen 
plate of bralle fo artiſictally freed cloſe withm, by 
the fide of the ſquare: hole in the tranſuerſarie, 
through which the index is to be put, that you 
may {lip it forwardes or backwards like the coucr 
of a boxe, and ſo ſet the fore-edgetherevtſo much 
before the tranſuerſarie, as the eccentricineof your 
eye commeth to (having firſt turned the flatte and 
ſticighe ſide of-che tranſuerſarie from you ward, 
and pared the ends thercof, in ſuch ſott that the vi- 
ſuall beames may touch the extreames oſchat lide) 
that lo the edge of the plate may at the firſt ſhe we 
vpon the index the true heigth or diſtance of the 
ſunne ot ſtarres obſerued without any further cor- 
rection. Otherwiſe if this patalax of the fight bee 
i, prom there may be etror of an whale degr 
and more ſometimes in obſerving 'with thoſe 
_ croſſe ſtaues which haue beene commonlie 
vled. 8. 
wecondly they inereae! e ee by not 
regatding cho heigth. of the eye aboue the water, 
Which — not ſo great a fault as the 
other, yet it may deteiue them by increaſing the 
-former error, ſiue ot ſixe minutes ot mote in a tall 


rar in vfing the( roſie Staffe. 


ſaip. For the highet the eye is above the water, the 
greater is the angle iotercepted berwixt the rwo 
viſual lines, whercof one toucheth the conuex ſu- 
perficics of the ſea, the other paſſeth on to the ſun 
oriſtarres: Aud the lower the eye is the leſſer is 
the ſoreſayd angle : and then onelv it ſne w eth the 
ttue altitude, when the center of the light is in 
the Game line of leuell wich the ſuperficies of 
the water. Zut if che eye be higher then the wa- 
ber, that angle is greater then the true altitude, 
and therefore ſubtraction muſt bee made accor- 
dingly, that you may 
this I haue made 
this here adioyned, 
the vſe whereol is this: 
when you obſerue tlie 
heigth of the ſunne or 
ſtatres at ſea with the 
ccoſſe ſtaffe, you ſhall alſo 
find out ho many foot 
high your eye is aboue 
the water with a plumb- 
_ or 3 ſeeke 
chat heigeh · o the eye in 
the firſt oolumne of this 
Table: and in the ſame 1328 
line in the ſecond column 1 
Gntituled Aim to bee. . 0 N 
ſalarac tai) youſhal find what numbet ot minutes 
are to be ſubtraſtod from the apparent heigth of 
the ſuume ot ſtarres aboue the ſyperbicies of. the (ca 
obſerued wich the ſtaſſe, that you may have the ap- 
20012) > 
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parent heigth aboue the horizon, 155 

The third error bath place in taking the heigth 
of the ſunne ot moone with the ſtaffe, ring, qua- 
drant, or Aſtrolabe, or any other inſtrument, whe- 
cher by ſea or land: but in taking the heigth of the 
fixed ſtarres, this error is not to be re being 
altogither inſenſible, by reaſon ot theit exceeding 
great diſtance from the earth, which is ſo much, 
tnat in compariſon thereof the ſemidiameter of 
the whole earth hath not any ſenſible proportion, 
and cherfore the fixed ſtarres cannot haue any ſen- 
ſible paralax. But the ſunne by reaſon of his leſſer 
diſtance from the earth, hath a ſenſible para» 
lax: in ſomuch that in taking his heigth, wee may 
for this cauſe onely bee deceiued ſometimes neare 
three minutes, by counting it leſſe then it is in- 
decde, and that eſpecially in winter time, when 
the lunne draw eth neare the horizon: which al- 
though it be n great error, yet it is notaltogither 
to be neglected in the rules and groundes of Art, 
which ſo much as is poſsible ought to be without 
all error. 


O 2 For 


For this cauſe I haue ad- 
idined this table follow 
ing of the ſuns paralax: 
the vſe whereotis this, in 
the firſt columne intiu- 
wicd the heigth of the 
ſunne, _ che _— 

apparent heigth, in 
Ki fame — in the {c- 
cond columne, you ſhall 
haue the patalax of the 
funne , which al waies is 
to bee added to the appa- 


* 
may haue the true h * 
of the anne above th E 
izon. As for example, with 

admit I finde the appa- | 
rem heigth of the ſunpe- |. $0 
tobe 28. degrees. ilerſore 381 __ 
I. ſccke that number in the firſt columne, and 
in the ſecond columne find the paralax anſwera. 
ble thereto to be 2. min. 42. ſec. which added to 25 
degr. make the tue height of the Sunne to be 25. 

.2.min.42. fcc. 

creunto ſome do alſo adioine the fourth caule 
of crrour by reaſen of refraction of the beames of 
the ſunne or ſtarres through thicknes of the ayre : 
which ſor aught I can finde by obſeruation with 
krge inſtruments is little to bee regarded in anie 
meridian altitude of the Sunne heere at London: 
But in the ſtarres I haue many times found T_ 
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Error in vſing the Croſie Staffe. 
ſomething, eſpecially when they come ncere the 
horizon, and ſometimes ſcarce any thing being 


but a few degrees aboue the horizon. So as I think 
it not greatly needefull at this time to trouble the 

mariners conceipt here with any more, for whoſe 
fake eſpecially this labour was vndertaken. As al- 
ſo I would not with the to be greatly ſcrupulous 
for the former error riſing by reaſon of the ſunnes 
paralax neglected: being ſuch as at ſencan eyther 
not at al, o at leaſt dre ee be obſerued by any 

W 


inſtrument. But our ere we may haue 
ſteady ſtanding to make exact obſer- 


uation, it would not alto- 


gether be neglected. 
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Sunnes declination : commonly called the 
Regiment of the Sunne. 


A) Ae, Otvwithſtanding the Sunne and 


i Starres are at ſea the moſt certain 
Abo marks and guides the Navigator 
bath, wherby he may direct him 
N $ ſelfe to rectiſie his courſe, and 
A i knowe where hee is after many 
tiutnings and trauerſings this 
way & that way, eſpecialy in long voiages where- 
in he may be forced many times by cotrary winds 
and calmes, to ſing with the Poet for many weeks 
and moneths together, 
Calum vndique & vndique pants: and 
Nihil eff ſi pant us & at her: 
Yet the Tables of declinations of the Sun & fixed 
Starrcs hitherto publiſhed, which I haue compa- 
red together and examined by obſeruation, are oft 
times very faulty: the declination of the Sunne in 
them ſer down being many times leſſe than truth 
by 10, i, or 12 minutes, eſpecially in the moneths 
of February and March : and ſome of the princt- 
pall fixed ſtarres that are of moſt vſe in Nauigati- 


on, differing in declination from that is ſet downe 
| 1M 


in the Tables more than one whole degree, as. I 
have found by many obſcruations. 

Fot the eaſier meuding ot theſe faults in the ta. 
bles ofthe ſunnes declination, I thought it meete 
firſt to ſet dow ne the table following, which ſhe- 
weth the declination of euery minute of the eclip- 
tike in degrees, minutes, and ſeconds, whereby the 
place of the ſunne is pretently knowne , his decli- 
nation being ficlt giuen by obſeruation and conſe- 


ently his eccentricitie and apogęum were eaſily 
— and the theoricke of x hs _=_— corrected: 
out ol which the E ides heereafter follow - 
ing were calculated, ſue wing the true place of the 
Sunne for euetye daye of foure yeeres agreeable, 
(without notable ertout) to tet ucth utthe hea- 
uens: and out oftheſe with helpe ofchis able of 
declination, a new regiment (or table ot the Suns 
declination for cucry day of foure yeres) was moſt 


calily made : free from ſuch errouts as wherewith 
the tables hitherto publiſhed and commonly vſed 
haue beene too much peſtered: as by compariſon 
of this, & thoſe table: with the obſeruations 
hercafter following may euident- 
lyappeare. 


705 the Table of Dechnation Een. herein ts fer PAY 
T Declmation of enery Monte of the Er Apri De- 
grees, Minutes, and $ i Second: Made accordang to + ca- 
reſt obliquitie of the Z odaache. this reſet Fe r ex- 
all ob ſeruation found to be 23. 55 egrees 30, QAuutes. 
Seruing eſpec 12 for finding chi molt beediye the true place 
of the Sunne Decknation being firſt knowne : Or, cen- 
trariwiſe, To ſiud the Declination Libel Sunne, his oye be- 
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IP Ecauſe the Table of Declination 

* ſolowing , dooth differ ſomething 

from the Tables heretofore publi- 

ſhed by others, wherotſome wake 

the greatelt dechnatjon ofthe Sun 

to be 23 Degrees, 28. Minu res on- 

e | Sole Copernicus and his followers 

* to which the Tables of Declination andre- 
iments ot the Sunne now generally vſed by our Engliſh 

<7 are made;) whereas others of late, as that nable 

Altronomer of Demmi Tycho Brabe in hu ſecond bool 

De recentioribus etheres phenomens ſetteth down the 

ſame to bee by his obſetuations 23 degr.27 mi. pag. 38. 
23 de. 3 I mi: pag. 386. 23 de. 3 I mi. 30 ſec. pag. 217. 
according to which there is a table of declination already 
publiſhed by Alagiuur : I thought it therfore needfull to 

ſet downe, what teaſom mooued me to cleaue neither to 

the one, nor the other, but to keepe,as it were, amiddle 
courſe betweene both: herein not onely e with 

that excellent art man Cem mies Ex clide 
whom Petrat Nau (compared by — to Archane- 
des) & Clarini(a great titian 28 * 


choſe rather to follow, then either ofthe other : But re- 
fing alſo vppon many and diligent obſeruations (taken 
by aquadrant of more then ſixe foote ſemiduamerer, ſo 
dl made & diuided into minutes and halfe minutes, 
2s poſiibly we could: and as accurately vſed and recti 
fed by aplumb'ine (euetie time we obſerued) as fight 
could Aif.erne:)All whirh obſervations do prooue with 
one conſeti?, that the greateſt declination of the ſunne in 
this age is 23 degrees, and 30 minutes, as thus it may ap- 
e. 
In the yeare 1594. the 11 and 12 dayes of Tune, the 
meridian alutude of the ſunne was obſerued to bee 61 
deg. 58 min. V he reto the gbſcruatians oſ the 8. , Lo, 13, 
5 and 15 diyes ofthe ſame moneth doo well agree, 
wherin the meridian altitudes of the ſunne were 61 deg. 
55 mi. &1 deg. 56 mi. 619.57 mi. & d. 57 mi. 61 d. 
57 mi. i deg. 50 mi. almeſt, as alſo the obſeruations of 
the, II, 12, aud 13 dayes of Iune, in the yeare 1597 : In 
which daies the merid:an altitudes of the ſunne were 1 
de.57 mi.61 de. 584 mialmoſt.&tde.58 mi.61 de. 57 
amn. By all which obſervations it may be concluded t hat 
the greateſt height of the ſun here at London is 61 = 
and 58 minutes. Likewiſe by diligent obſeruition made 
the'12 of December in the yeare 1595 (which day was 
very cleare)it is manifeſt that the leſt meridian altitude 
of the ſunneat London is 14 degrees, 58 minutes, which 
beibgtakencurof the greateſt height, 61 degrees, 58 
mimutes, there remdrneth 47 degites, o minutes. the di- 
Nance of the tropiobęr, tlie halſd whereof is the obliquiit 
of the æuliuci, or greateſt dechhation of the ſunne at this 
time, v 24 degrees 30 miũutes. A 
| Bur yet further to'ſitiſfie the m that may perhappes be 
in doubt hereof, 'beeruf® bung but on&bleruation 
onely of the texft merid i ultit de vf tle ſunne . who 
may alſo obiedt the refraction ofthe ſnune beames being 
f © o 


ſo neare the horizon, I haue alſo tried the ſame another 
way, by many and heedefull obſeruations of the Pole 
ſtarre, whereby Lfound the greateſt height thereot here 
at London to be 54 degrees, 24 minutes, and + : and the 
leaſt height 48 _ 39 minutes : the difference of 
which heigths 1s 5 degrees 45 minutes: the half whereof 
2 degrees 52 min. Che diſtance of the Pole- ſtar trom 
the Pole) added to the loweſt heigth of the Pole ſtarre, 
ſheweth the heigth of the Pole at London to bee 51 de- 
grees, 32 minutes: the complement whereof(38 de- 
grees.2 8 ininures)1s the heigth of the equinoctial. which 
ſubtracted out of the greateſt heygth of the ſunne. 
61 degrees 58 minutes: there remaineth 
the greateſt declinatipn of the ſunne as 
before 23 degrees 39 
munut et. 
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_____ Thevſeof this Table. 


This Table of Declination is made fo particular- 
ly to euery minute of the Ecliptike, to auoyde tedi- 
oulneſſe in ſeeking the parte proportionall , when 
you would find out thereby, either the declination 
ol the Sunne, his place being firſt giuen ia degrees 
and minutes : or elſe the place ot the Sunne in the 
Zodiake, his declination being firſt know ne by ob- 
ſetuation, for which cauſe eſpecially this Labour 
was vndertaken, that hereby it might preſently ap- 
peare how well the Ephemerid es and Aſtronojmi- 
call Tables hicherro publiſhed, agree w ith the trijth 
ol the heauens. Wherein many times no ſmall dif- 
ference is found, euen the Prutenike Tables them- 
ſelues (which haue beene heretofore commonly ac- 
counted the moſt perfect in that kinde) diſagreeing 
welnigh halfe a degree from trueth, and that in the 
place of the Sunne, whoſe motion of all others is 
accounted moſt ſimple and regular, and moſt eaſie 
to be found out. 
Io find out the declination of the Sunne by his 
ow firſt giuen, by helpe of this Table, doe thus: 
f the Sunne be in Aries, Taurus, Gemini, Libra, 
Scorpio, or Sagitrarie,  ſecke the ligne and degree 
of the Sunne in the ypper Margine of the Table, 
and the odde minute ( if there be any) in the firſt 
Columne towardes the left hand: Then looke 
where the line proceeding towardes the right hand 
from the minute of the Sunne, croſleth the Col- 
lomne comming dawnewardes from the degree of 
the Sunne. for thete you haue the Declination of 
the Sunne. | 
The 


But if the Sunne be in Cancer, Leo, Virgo, Ca" 
pricorne, Aquarie, or Piſces, do contrariwile, that 
is, ſecke the ſigne and degtees of the ſunne in the 
nether margine of the table and the minutes (if 
there bee any) in the laſt columne next the tight 
hand: and following the line ofthe minute of the 
ſunne towards the leſt hand: ànd the columne of 
the degree of the ſunne vpwards, in the common 
meeting of that line and columne you ſhall finde 
the declination of the ſuune. 

Example ot the firſt : the firſt of May 1598. the 
place of the ſun is in z0. degr. 23. mi. S. according 
to the Ephemerides of the ſun hereaſter follow - 
ing, madeagrecable to many exact obleruations, 
taken by a quadrant of 6 foot & a qauartet ſemi- 
diametet in the yeares 1594, 1595, 1696, 1597.) 
Finding therefore Taurus & the 20. degree in the 
vpper part of this table, and 23 minutes in the firſt 
columne, l haue in the common meeting (ot the 
columne deſcending from 20, and of the line pro- 
ceeding from 23 min. towards the right hand) ty 
degrees, 3. minutes 19 ſec. the declination of the 
lunne the ſame day at noone here at London. 

Example of the ſecond. Theiß of Auguſt the 
ſame yeate by the ſame Ephemerides, the ſunne is 
in one degree, 5o minutes of Virgo. There fore I 
ſecke Virgo, and i in the nether part of this table, 
and 5o minutes in the laſt columne towardes the 
right hand aſcending vpwards. | hen following 
the line of jo minutes lefrwards,and the colamne 
of one degree vpwards in the common meeting 
of the line and columne I finde ten degrees 50 mi- 
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nutes, 3 ſec. the declination of tlie ſun the ſame 
day at noone for the meridian of London. | 
But the declination of the ſunne being firſt 
knovvne (by obſtruation or other iſe) the place 
of the ſunne ſhall moſt eaſily bee founde cur 
by this table after this manner ; Secke the ſuns 
declination: in the area of the table: then if the 
ſigne wherein the ſunne is (which you may for 
the moſt part eaſily know by æſtimation) be in 
the head of the table, aſcend vpwards to the toppe 
of the ſame columne in which you found the de- 
clination giuen, for there you ſhall haue the de- 
gree of the ſunne : follow alſo the lime wherein 
you find the giuen declination rowardes the left 
, hands, till you come to the firſt columne letr- 
wards, and there you ſha!l haue the minute alſo. 
But ifthe name of the ſigne wherein the ſunne 
is, be in the nether part of the table, you muſt doe 
all things contrariwiſe, deſcending from the de- 
clination found in the atea of this table to the ſame 
columne, till you come to the loweſt part therof, 
where you ſhall find the degree of the ſunne: and 
proceeding from the declination rowardes the 
right hand in the ſame line, till you come to the 
laſ columne, where you ſhall find the minutes to 
be adioyned, that you may haue the true place of 
the ſunnne 
This way of finding out the place of the ſunne 
by his declination, fitſt kno wie by obſeruation, 
is then of eſpeciall vſe and trueth, when the ſunne 
is neate the æquinoctiall poynts, for there his de- 
clination altereth quickeſt, increaſing or 5 
tel . ng 


ſing well nigh 24 mi. in 24 houres. But when 
the ſunne is neare either of the Tropikes, the 
miſsing of one minute, yea or halfe a minute in 
obſeruing the declination, may cauſe you erte an 
whole degree and more ſometimes 1n the place of 
the ſunne. He therefore that liſteth trie how well 
the Ephemerides and aſtronomical tables hither- 
to publiſhed agree with the trueth of the heauens, 
had beſt make obſeruation when the ſun is in Pil- 
ces, Aries, Virgo, and Libra, where miſsing one 
minute in obleruing the declination, will cauſe 
you miſſe not paſt two or three minutes in the 
true place of the ſunne. | | 
When the ſunne is neare either of the gqui« 
noctiall points, there may ſometimes bee ſome 
ſmall difficultie in finding out what ſigne the 
ſunne is in, which may eaſily bee auoyded thus. 
The meridian altitude of the ſunne increaſing (as 
in winter and ſpring time) if the heigth of the ſun 
bee leſſe then the complement of the poles eleua- 
tion, the ſunne is in Piſces : otherwiſe in Aries. 
But it the meridian altitudes ofthe ſunne be eue. 
ry day leſſe then other (as in ſummer and Au- 
tumue) and the heighth of the ſunne at noone 
greater then the heigth ofthe ęquinoctial or com- 
plement of the cleuation of the pole, the ſunne is 

in Virgo,octherwiſe in Libra. 2 
There may likewile bee ſome doubt in what 
ſigne the ſunne is, being neare either of the Tro- 
pikes, which may be reſolued thus: the ſunne ha- 
uing ſouth declination increaſing, is in Sagittar ic: 
but if the declination. of the ſunne bee con 
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and decteaſing, he ĩs in Capricorne. Contrariwiſe 
the declination ot the ſunne being northerly and 
increaſing, he is ia Gemini, iſ decreaſing, he is in 
Cancer. | 

Nowe whether the declination of the ſun in- 
cteaſe or decreaſe, you may know by comparing 
the declinations of two daies togither. For if the 
declination anſwerable to the firſt day be greater, 
the declination increaſeth: otherwilc it dectea- 
ſeth, If both dayes haue æquall declination, the 
firſt day the ſun is in Gemini, the ſecond in Can- 
cer, it his declination be northerly , it ſoutherlie, 
the firſt day he is in Sagittaty, the ſecond in Ca- 
pricorne. 

An example or two will make all plaine : The 
eight day of Aprill, 1597 the declination of the 
_ fun was ſound by obſeruation to be ten degrees, 
53 minutes i, which I ſeeke out in the area of this 
table, and in the head of the fame columne wer- 
in I finde this deelination, I ſee 28. degrees of 
Aries (for in Aprill the ſunne cannot be in Libra) 
and in the fame line wherein I found this declina- 
tion, in the furtheſt column towards the left hand 
I finde iy. minutes. Wherefote by obſeruation I 
pronounce the place of the ſunne the ſame yeere 
and day to bee in 28 degrees 17 minutes of Aries. 
Which Maginus following Copernicas and the 
Prutenicall tables ſas he proteſſeth) maketh to be 
the 27 degree, 37 minutes of Aries, that is, twen. 
tie minutes. letle then trueth, that ęquation al · 
fo beeing abated, Which is anſwerable to the dif- 
ference of longitude betwixt — 
| | 6 c 


The it of March the ſame years at London 
(Where by many and diligent obſcruations by 
large and ſeueral inſtruments, the heigth of the 
pole is found to be 51 degrees,z2 minutes (the me- 
ridian altitude of the (un was exactly oblerued to 
be 38 degrees, 49 minutes: whereby it appearerh 
that his declination the ſame day at noone was 

o degt. zi minutes, & that northerly, becauſe the 
heigth of the ſun was greater then the heigth of 
the æquinoctial. It is plaine therefore that at that 
time the ſun was entred into Aries. But now to 
know how fatre he was entted: lecke out o deg. 
21 minutes in the area of this table: where with 
you ſhall alſo find in the ſame line in the columne 
next the left hand 53 minutes, and in the toppe of 
the columne tight ouer this declination you ſhall 
haue o degree. Therefore it is manifeſt that at 
that time = lun was in odegr. 53 minutes of A- 
ries. Where Maginus after the Prutenick ac- 
count maketh it to be in o degt. 25 minutes of A- 
ties: that is, 28 minutes wanting of the truerh 
found by obſcruation. 

The like difference I haue often found by manie 
and diligent obſervations, eſpecially for the ſpace | 
of theſc foure yearcs paſt :the whole catalogue of 
which obleruations I thought good (tor thy fur 
ther {atiſfaftion herein): to ſet dow ne in a table: 
(after I haue firſt hewed with what inſtrument 
and in what maner I obſerued the ſame, ) that if a- 
ny error herein hath beene committed, it may the 
more eaſclic appeare. | 
he inſtrument therefore wherewith I obſer. 
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ned was a quadrantofmore then ſixe foote ſemi- 
diameter (tor the roome wherein I was to vie it, 
could not well admit a greater quautitie) which 
by reaſon of his largeneſſe was ſo exactly made 
and diuided, that both minutes and halfe minutes 
moughttherein be eaſily diſcerned. The limbe 
and ſides of the quadrant were about two ynches 
and a quarter in thickneſle : the breadth of the 
limbe about foure ynches :the breadth of the fades 
about two ynches and an halte. 

In the midſt of the endes and of one ſide of this 
quadrant were two round holes made, in either 
end one: whereby the quadrant was hanged (like 
a gate on his hinges, vpon two round pins, fitted 
to thoſe holes, and fixed in the ends ofa couple of 
ſockets, put cloſe vpon a ſtrong ſquare poſt, per- 
pendicularly erected, and the vpper ende thereof 
faſtned to the ſide ofa principall ſparte in an vp- 
per chamber, where a window (atcording to the 
reclination of the roofe of the houſe) was made 
berweeneit and the next parte, in ſuch ſort, that 
catrying your eye along by the circumference of 
the quadrant, you might by the center therof pla- 
ced at the window, ſee any part of the heauens 
neare the meridian, betwet ne the zenith and ho- 
rizon, The nether end of this poſt reſting on the 
flore was put into the midſt ot a ſocket nailed to 
the flore, which was ſo wide, that on euerie fide 
the poſt wedges might hee put in to coyne it at 
pleaſure this way or that way, till the {ide of the 
quadrant were found to ſtand moſt exactiy per- 
pendiculat, by the hanging of the plumbeline al a- 

longſt 


longſt moſt preciſely vpon aline parallel to the 
zenith line of the quadrant. To the center ot the 
quadrant was faſtned a ſtrong ruler of one ynch in 
thickncs,two ynches in breadth, & almoſt 6 foot 
and an halte in length, carrying two fights vppon 
it (viz. at eicher end one) of æquall breadth and 
length, the end of the middle line of each ſight 
falling perpendicularly vpon the middle or fidu- 
ciall line and plaine of the ruler. Through the 
ypper ſight placed at the center was made a ſquare 
hole as great as well could be. Through tac midſt 
of this Abe and hole was put a ſtraight wire, e- 
rected perpendicularly from the fiduciall line and 
plaine of the ruler, and ſo much of it made flatte 


and thin, as was betweene the toppe and baſeof 


that ſquare hole. This wire ſerued for obſeruing 
the ſtarres, the flat fide whereof was to be * 

towards the eye in obſetuing of great ſtarres, and 

the narrow ſide or edge ofir was turned to the 
eye ward when ſmal ſtatres came to be obſerued. 
Through the midſt of the nether ſight, (from the 
toppe ot it tothe baſe thereoh was made a narrow 
 Cltperpendicularly, creed likewiſe from the fi- 
duciall line and plaine of the ruler and quadrant. 
When I obſerued the ſtarres, I looked through 
this ſlitte, eleuating and depreſsing the ruler, till 
the wire (becing firſt fitted to the higneſſe of the 
ſtarre) did euen couer the ſtatre from my ſight: in 
ſuch ſort, that I might ſee both edges ofthe ſtatre 
alike on either {ide of the wire. The ſquare hole in 
the ſight had a couet fitted to it like the couer of 


a box wher with it was wholy couered when = 
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Sun was tobe obſerued. Thenether ende of the 
ruler carying the fights, was to be faſtned with a 
ſcrue pin, at any part of the ciicumſerence of the 
quadrant as neede required. 
With this quadrant (alwayes rectified by the 
lumbe-linc in time of obſeruation as before is 
ſhewed) the height of the Sunne was moſt eaſily 
& exactly obſetued, by turning the quadrant this 
way or that way, and eleuating or depreſsing the 
ruler carrying the fights, til the toppe and ſides of 
the ſhadow of the vpper ſight placed at the cen- 
ter, fell vpon the nether ſight placed at the circũ- 
ference æquidiſtantly from the top and ſides ther- 
of: For then the vpper edge of the ruler ſhewed 
præciſely the height of the Sunne deſited in de- 
tees and minutes vpon the limb ot the quadrant: 
— that one whole degree was alwayes to be 


Added thereto, becauſe the breadthof that part of 


the culer that lay vppon the limb of the quadrant 
was made to be iuſt ęquall to to degrees : that is 
on either ſide one degree from the fiduciall line. 
Now tor finding out the meridian altitudes of 
the ſunne and ſtarres, I firſt found out the meridi- 
an line thus: with the quadrant rectified and vſed 
as before is ſhewed , I obſerued the height of the 
Sunne in the forenooneʒ and ſo warily letting the 
quadrant ſtand immooueable, and laying the ſide 
of a ſtreight tuler (that was about ſeuen foote in 
length) cloſe along to the perpendicular ſide of 
the quadrant: cloſe by the end of that fide of the 
tuler (touching the floore of the chamber)1 made 


a pticke yponthe floore: Alſo layiog the ſide of 
| the 


the tulet to 1 ſide, and limb ofthe 
quadrant, I made in like maner another prickeſ ſo 
tarte as conucniently I coulde from the former) 
ypon the floore, cloſe by the corner of that fide 
of che ruler. vols 3 
Zy theſe two pricks, I drew a tight line which 
tepreſented the interſection of the Sunnes x1. 
much, ot of the continued plaine of the quadrant, 
and ofche plaine of the floore in the time of ob- 
of — — the light — fired in 
— 8 Y 
che — par in — en 
on in che ſorenoone) I obſerued diligently ull 
che Sunne came tothe ſame height that hee had 
when I obſerued in the ſorenoone, which I did 
by following the motion of the Sunnes ſhadowe 
with the quadrant till rhe edges of the toppe and 
ſides ot the ſhadow ofche vpper ſight, tell vppon 
the neather fight æquidiſtantly from the top and 
fides thereof. | 
IT Then carefully letting the quadrant ſtand im- 
moucablc,and drawing the line ot interſection of 
the floore, and ſunnes azimuth, in time ofthe af- 
ternoone obſeruation, in like manner as I did in 
the forenoone, ſcriing one foote of the compal- 
ſes in the intetſection of thoſe twoo lines, with 
the other, drawing an arch,ſo great as I could be- 
tweene the ſame lines, and finding out the midſt 
of this arch, a line from the centre drawne,by this 
midſt was the meridian line: ouer which, with 
help ofa long ruler layd to the vpriglit ſide, and 
limbe of the quadrant, and extended to the floore 
"> - (as 


(as before) I alwayes placed and faſtned the plain 
of the qu: — — 
the fioore) ſo oft as I obſetued the meridian alti- 
tudes of the Sunne ot Starres.. 
Notwithſtanding there is ſome litile error in 
fading the meridian after this manner, ie 
be when the Sunne is in, or ſoncereonc oi the 
„ there can be no ſenſible ako» 
ration of his declination betweene the tianet of 
| tSerror, in ing mcri- 
dian altitudes, may fos their (eallneſſe iuſtly bee 
and eaſely auoyded,ifyou attend your 
tion, but alictle beforcand after the ſunne 
or ſtarres to be obſcrued, come vpon the meridi- 
an thus found. And fer the more certainty, l tool 
three obſeruations in the ſorenoone, and as ma- 
ny in the afternoone, and ſo tound out three me- 
ridian lines, al parallels each to other without no- 
table difference, which if it ſhould have chaun- 
ced to be any, the middlemoſt meridian ſhoulde 
de like to be the rrueſ, 
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dian altitudes of the Sunne, taken by 4 qua- 
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drant of {xc ſoote ſemidiameter at London, 
where the eleuation of the pole Arftik is one 
and fiftie degrees, and two and thirtic 
minuten. 
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«Now -the „Hole <ourfs of thele ee it mani- 
feſtly'#hXearthc tlic thedectinations ſer down in the regi- 


ments of the ſunne, that are, & haue boen hithettg ordinari- 
ty vſed by out fea met, dos for the moſt part ngtably erre 
from the trueth of che hezbens W hich errors as they may 
moſt truly be cottected by obſerliation only in thoſe dayes 
wherein certaine obſeruation.was made: ſo for finding out 
the doel inations of the middle dayes bet y eeue the obſer- 
ustſons, I thought it che beſt way fiſt e to make the Ephe · 
merides of the idtrit Hercaltet following: agreeable to the 
tormer pbſetua tons, and t en to finde out the declinations 
aunſwerable to the place bf the ſunne for cuery day of 
foure 'yeareg i either: 'bechuſe that after that nun: ber of 
yearct the ſame nete of the ſunne, and the fame declinati- 
ons returne agurne without: ſciifibte etror,which allo by a 
certaine equation may be corrected, ſo as theſe tables may 
EP be ariadle ſeriticeablc for man ycares. 
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into any poirt'ofthe ec 285 » +5 rg 2 

exactly the meridia e. b 

into the poyritdelired,buy 
or three dayeF togethet 
| chit dby-UhatPotlby chore? 
obleruations compared rogither, y 


ddcſite. 


Fir therefore for making theſe Ephemerides. 
it is needtull to know the time oſ the ſunges en 
trance into cettaine ſpeciall poynt of the Zodi 


ack : as allo the ſunnes continuance in the arches 


ofthe zodiack contained between thoſe poynts, 


v hereby the proportion of the lunnes motion 
5 1 iy be found out, his eccentticitie 
and p 


ace of his apogæum bein hereby knowne: 
For knowing he time þ' 47th Apia ce 


itude of t umne, 
onely the ſame day wherein hee is like to enter 


eg bale n for rwo 


gag alte 
ther revtfo — 
| r, qu may baue 
the more aſſured truth: as alſo thaʒ if the day you 
moſt deſire fall not out to bee ſo cleate as you 


+ /" old wich, 50 tnzy'notwirhtanding, by the 


"2 ++" obferuatiqns offhe dayes going hetare,. and ſol- 


lowirig alter, or cicherot chem, obtaine your 


a | 


Having thus ob eryed the meridian ahicod 


*. ofthe ſunuſe and thi reby allo found his declinati- 


ons for euety one of thole daies herein you ob- 
ſerued, you [hal 5 alſo the true place of 
the ſunne in euery each one of the (ame daycs, 
with helpe of the former table of the declination 
of euerie minute of the ecliptick, in ſuch fort 2s 


before waz declared, when l fhewed the vſe oi 


that Table. „% ITE 
Now ĩtit fal out ſo happylys that boch the * 
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be cleare, when the ſutzne entreth into the deli. 
red poyut of the ecliptick, & that the place of the 
ſunne aunſwerable to the declination of that day, 
be al one with the point deſired, you haue already 
chat you ſought for, Without any more adooc, 
vix.that the ſunne untreth that day at uoone into 
the ponit deſired. Otherwiſe ſubttact the obſer- 
ued 2 ot the ſunne, next before the point de- 
ſired out of che obſetued place of the ſuune, next 
following that pointy & the remainder ſhal ſue 
you the apparẽt motion of the ſunne. anſwerable 
to the time between thoſe obſetuations. Subtract 
allo the former place ofthe ſunne, fto his place in 
the poynt deſired, and note the difference: for as 
the former remainder (that is the apparent moti- 
on of the ſunne berweene the obletuations) is to 
the time berweene thoſe obſeruatio us: ſo is this 
difference to the time betweenetheficſt obſerua- 
tion, and the ſunnes onttance into the poynt de- 
ſired. eh, 
Example of the firſt : I deſired to knowe the 
time ofthe ſunues entrance into 14. degree s, o. 
min. of & in the yeare 1596. I obſerued theretote 
(at London) the height of the ſunne at noone, 
the 27. of Iuly the ſame yeare, and found it to be 
55 degrees, 8 minutes, whereby his declination 
was gathered to be is degrees, 40 minutes, and 
conlequently his place in 14 degtees, o minutes 
of A that day at nobne. 
Example of the ſecond : admitte you woulde 
know the lame yeare the time of the ſunnes en- 


trance iato the midſt of Taurus. Hauing mw 
ore 


ſore to this ond vbſerued, the \metidian aſtirudes 

ofthe fuangatioag 4,5 ,and/26 Bayes of Aptill, in 
that yeate( within the {pace of which dayes [ am 
lure tie ſuon#muſt needs be in that poynt) t be 
ec angebe on. 2 
degrean$mm:/4,/40d conſeqently;thedeblinati. 
ons to be it degr. y mini 16/deyr;” 23 min 16 
degri 40 mih. 4, I Wunde the place of 

the ſunne che ſame dayes to be i degi. v min. v 
15 degtets g min. u. is degrees;t unn V Subttac. 
nog tberelorv ng degrees, y mimi v (fat is, the 
place ofthe ſunne rhe 24 day) out of 15 dep; 3 ti. 
v the place ofthe ſunne the 25-day) the remain 
der ſnall be js min. which is the apparent moti- 
on of the ſunne, betwetn che 24 and 25 dayes at 
noone, that is, the diuꝛne motion ofthe ſunne at 
that time. Subtracting alſo 14 degr. y inin. x. out 
of iz degr.o min. v. the differente is 55 mi. Now 
2s 56 is t053: ſo roa i bowrea;wo 2s houres and 
n that is almoſt 43 minutes. It apprareth tliete- 
for by lubt ractingai houtes; 45min. out ef 2 4. 
houres, that the ſunne ſhould enter into the midſt 
ol v, the 2j day, about one houre and x7 min. be- 
fore noone »: that is, at tenaclocke, and 43 min. 
.. Now ſuppoſing I had not, ovcould not haue 

| obſerucd the 2 day, L may notwithſtand ing find 
the time of the ſunnes enttante into the midſt of 
v by the obſeruatibus of the 2.4 & 26 daies aſter 
this manner: Subtratt 14 degr. min. N out of 
16 'degrees, min. v the tema inder will be one 
degree, 34 win. that is, the motiõ of the ſun ne for 
twoo dayes bet weene the. 24 and 26 dayes at 
noonc. 


noone, Therefore as 1: degr./54. min,ivro 48; 
hourcs : ſoare 53 min. (chat is, the difference of 
the place of the ſunne the 24 day from the midſt 
of v tound out as before) to 22. houres and al- 
moſt 19 mia. ſo as hereby it ſeemeth the ſunne 
ſhould enter into the midſt of uche 25 day at 
ten of the clocke and 19 min. before noone. 
But if it ſo fall out that you do not or can not 
obſerue, both befure and after the time of the 
ſunnes commiag to the poynt detired (as ſup- 
poſe I could not haue obſerued the 24 day, but 
onely the 25 and 26 dayes, in both which daies 
the ſunne is gone paſt the poynt deſired) not- 
withſtanding you may obtein your deſire thus: 
Subttact 15 deg. 3 min. (the place of the ſunne 
the 25 day) out of 16 degr. x min. v (the place of 
the lunne the 26 day) there will remaine 8 mi. 
the diurne motion of the ſunne berweenethe 
noonetides of the 25 and 26 dayes. Now be- 
cauſe that on the 25 day at noone the ſunne was 
gone 3 min.paſt the poyot deſired : therefore as 
$8 min. ate to 24 houres,ſoare 3 min.to1 houre, 
14 min. and almoſt a halfe. By this account then 
the ſunne ſhould enter into the midſt of Taurus 
the 25 day i houre and about 14 min. and be- 
fore noon:that is, at io of the clock and 45. mi. z 
Neither ought that ſmal difference that appeares 
bet weene theſe accounts to be greatly regarded, 
vrhich amounts not to ſo much as halt an houre 
in which time the motiõ of the Sunne is lirle a- 


doue a min. &c the declination of the ſun in that 
I part 


part ofthe zodiacke cannot altet ſo much as 3 of 
a minute, which is ſo ſmall, as can by ſenſe verie 
hardly, or not at all be diſcerned, But this diffe- 
rence may with good reaſon rather ſerue to con- 
troll the ouermuch curious ſcrupuloſity of them 
that will needes bee calculatiog the place of the 
ſunne not only to degrees and minutes, but to ſe- 
conds alſo, when as notwithſtanding they miſſe 
a great many minutes of the trueth, and with all 
the inſtruments and meanes they can deuiſe, 
ſhal haue much adooe to finde aſſuredly the true 
place of the ſunne within one minute, yea euen 
then, when hee js ar, ot neare the æquinoctiall 
poynts , where of all others his place may moſt 
certainely be knowne. 

Neither yet ought that little difference of a 
minute or two that appeareth betweene the di- 
urne motions ofthe ſunne, found by obſeruati- 
on greatly moue any man (in that by the firſt and 
ſecond obſcruationsthe diurne motion ſhould be 
56 min. by the firſt and third 5 7 min. by the ſe- 
cond and third 5 $ min.) the greateſt of wh:ch 
difterences may almoſt arile by erting but one 
halfe minute only, in taking the height of the 
ſunne; which error is ina manner altogither in- 
ſenſible and wil be eaſily ed by them that 
haue or ſhall accuſtome themſelues to make the 
like obſeruations, when beſides their owne ex- 
pericnce they ſhall finde that the cheeſe artificers 
in this kinde of skill, 7 ycho Brahe de recentiorib. 
at herei mundiphenom.lib.z.cap.10.part 1.Copery. 
Teual. libr. 4 ,cap.21, and Ptolemee himlelfe in . 

is 


his Catalogue of the fixed ſtarres Alaageſt. lib. x. 
cap. j · when they ſhall finde (I ſay) that euen theſe 
ptinces of Aſtronomie ſo greatly exerciſed in ob- 
ſeruations, haue accounted an whole minute ot 
ewoo, hardly ſenſible: Pialemee alſo contenting 
himſelfe, for the moſt pare, to haue ſer down the 
places of the fixed ſtarres to ſixth patts of de- 
grees , and verie ſeldome comming to twelfth 
parts, thinking it ſufficient (as it may ſeeme by 
the perpetuall courſe of that Catalogue) to come 
within 5 ot io minutes of the truth. 8 
But to returne againe from hence wee haue 
a little digreſſed: After this manner nowe ſhew - 
ed, wee founde the time of the ſunnes entrance 
into the beginning of Yand , & into the midſt 
of v. M, and =, as into places ſeruing moſt 
ficly for the finding out of the ſunnes eccentrici- 
tie and e following alſo herein the ex- 
ample of Copernicus, Lib. 3 cap. 18 Renol. who wel 
perceiuing how hard, yea rather impolsible a 
thing it is, to finde by obſeruation the time of 
the ſunnes entrance into the ſolſtitiall poynts 
(where the meridian altitudes, and declinations 
of the ſugne continue almoſt theſame, without 
any ſeni}Me difference for two or three daies to- 
gether) choſe rather the parts of the zodiacke 
alreadie mentioned, where the place of the ſunne 
may more truly be known by reaſon of the quic- 
ker altering of his declination, the difference 
thereof in the ſpace of 24 howres amounting to 
more then 17 min. TH times therefore ot the 
lunnes comming to the forefayd poyntes in the 


Ii a yeares 


— 


yeares 1594, 95,96, 97. wee found to be ſuch as 
are ſet downe in this table following. 


5 


— ä — 


— P ³;p ˙ . w 


(12. Ho. N D.. Hau. M. Da. Ho.MiJDa. Ho RI. 


| 


— à!̈m4— 


| 1597 


1594 | 1595 || 1596 


O a 
Ire: 


Ian. 24 17 — 2 23 2524 5 59 = 15 
Mar —j1o.15 27] 9.20 5810 2 37/Y_© 
amy 3 25 17 4824 22 46/25 F 2305 15 
lolx [28 14 48 19 2/28 1 o28_8 39 15 
Sepr.|l13 © 2412... 5.23134 4 12 16 412 

Ottops 5 1429 9 $5137.13. 4487 21.53% 15 


halfe a minute, in two obſetuation 


of obleruing: wherein he ſhall (ip my apinign) 


Hereby the times of the ſunnes continuance 
in the arks of the zodiack berwixt thoſe points, 
as alſo the arkes of the cecentricke aunſwerable 
to thoſe times, were more cally found then that 
it hould now bencedefull tor mee to be tucther 
tædious, inſerting downe the manner of find- 
ing the fame , whercia notwithſtanding there 
may ſome difference of an hourc or. to ſome- 
times appeare, by comparing together thoſe 
times in ſeuetall yeares: yet this error being ſuch 
as may ariſe by miſsing little more than one mi- 
nute in one obſcruation : or little then 
5 e me- 
ridian altitudes of the ſunne (one obſetuation 
being made when the ſunne is about the begin- 
ning of the arke, the other, when he is about the 
ending therepl make no dqubs but chat it ſhal 
at the leaſt be tauourably ceuſured by them that 
haue acquainted themſalyes with often practiſe 


quite 


through imperſection of ſenſe, either in making 
ot diuiding, or in rectiſying, or in vſing his in- 
ſtrument, and every part thereof: nor through 


the ditficulry of noting præciſely the edges of 


the ſhadow of the vpper ſight falling vppon the 
nether: (the limites or boundes ot which ſha- 


dow are but a confuſed mixture (as it were) of 
light and darkeneſſe together, ot a meane æqual- 


ly compounded of both, the which can no 
better bee diſcerned than by gheſsing:) nor 
yet by refraction of the Sunne beames through 
the thickeneſſe of the ayre, eſpecially when Te 
Sunne is in the ſoutherly ſemicircle of the zodi- 
acke : hee ſhall (I ſay) quite himſelfe very well, 
that neyther by one, noi ſome, nor all of theſe, 
ſhall miſſ a minute and more lometimes in ob- 
ſeruing the Meridian Altitude of the Sunne: 
3 


cially ofthoſe arkes that are conteined between 
the middeſt of Taurus and Leo, of Leo and 
Scorpio, of Scorpio and Aquarius, ot Aquarius 
and Taurus) the place of the Sun found by ſuch 
obſeruation, may be more or leſſe then trueth 
by 3 or 4 minutes, & both errors together, may 
amount to 6 or 8 mi. error in the motion of the 
ſun,wherof may folow 2 or 3 hours ertor in the 

time ot the ſuns abiding in one of thoſe arkes. 
Our of the former table I foũd the time af the 
fans continuance in the northerly ſemicircle of 
the ecliptick from the beginning of to the be- 
Ii 3 gin ning 


quite himſelfe wonderous well, who neythee 


y if errour be committed both at the be- 
ginning and ending ofthe foreſayd arkes (eſpe- 5 


d 


ning of Librato be 186 dayes,14 houres,and a- 
bout one half: and in the ſoutherly ſemicitcle 
frõ Libra to Aries, iy daies, ij houres, & about 
one halfe. Whereby the arkes of the ſunnes ec- 
centrick, anſwerable io thoſe ſemicircles, appea- 
red to be 183 degrees, 55 minutes from Aries to 
Libra, and 176 degrees 5 minutes from Libra to 
Aries. 

Therefor becauſe the place ofthe ſunne being 
at, or neare, the ęquinoctiall poynts, is moſt cei- 
tainely knowne(his meridian altitude and decli- 
nation altering there moſt ſwiftly) and conſe- 
quently, thearks ofthe eccentrick conteined be- 
twixt thoſe poynts, arc moſt certainly found: it 
appeareth to be moſt certaine, that the eccentrici- 
tie of the ſunne at this time, muſt needs be at the 
leaſt 3414 » ſuch parts whercof the ſemijiameter 
ofthe eccentrick containeth 10000, though the 
ſunnes __ were but in the beginning of 
Cancer. Whereas it it be in 9 degrees, 22 min. of 
Cancer (as Copernicus would haue it) the eccen- 
tricitie cannot bee leſſe then 346 of the lame 
parts : notwithſtanding hee maketh it to be lit- 
tle more then 32 of thoſe parts in this age. 

But finding by the obſeruations of the yeares 
1556, & 15 97, that the ſunne is in going through 
che quarter of the zodiack, from the 15 of Aqua- 
rius to the 15 of Taurus, 90 dayes, z3 houres, 22 
min. and through the next quarter from Tautus 
to Leo, 94 dayes, 2 houres, 45 min. and conſe- 
quently that the arke of the eccentricke anſwe- 
table to the firſt of theſe quarters, is 89 degrees 
| 40 min, 


40 minutes, and the ſecond 92 degrees, 46 min. 
ſo as the whole acke of the eccentrick anſwera- 
ble to the ſemicircle of the ecliptick from the 15 
of Aquarius, to the 15 of Leo, is 182 degrees, 26 
min. It followeth hereof, that the place of the 
ſunnes apogæũ, this preſent age ſhould be about 
6 degrees, qo minutes of Cancet, and the eccentri- 
citie almoſt 344 ofthe forclayd parts, as by the 
demonſtration following it may appeate. 


- 


EFGH> 


* 


EFG H, the ecliptick. 

MN R V. the eccentrick ofthe ſunne. 
A, the center of rhe ecliptick. 

B, the center of the eccentrick. 


E AG, the diameter of the ecliptick,drawn from 
Aries to Libra. 

KBP, the diameter of the eccentricke parallel 
to EAG. 

IK MN PQ, thearke of the eccentrick from 
the beginning of Aries, to the beginning of Li- 
bra 183 degrees, 55 minutes. 

K MN p, the ſem'circle of the eccentrick, 80 
degrees. Therefor the arkes of tac eccenttick, l K 
and P Q ioyned tog ither, make three degrees 
55 minutes. 


But I K aud P Q are ęqual, becauſe the diame- 
ters of the <ccentrick and ecliptick K BP. and 


E A Gare parallels. Thertor IK is the one halfe 
of 3 degrees. 5. minutes, that is, one degree, 57 
minutes, the fine whereot I X æquall to AB, 
is found by the table of fines, to bee 341 parts, 
whereof the ſemidiameter of the eccentrick or 
whole ſine conteyneth ioooo. 

T AO, the diameter ot the ecliptick drawne 
from the midſt of Aquarius, rothe midſt of Leo. 
vB N, the diameter ot the eccentrick parallel t0 
TAO 

TV M NO, the arke of the eceentrick from the 
midſt of Aquarius to the midſt of Leo, 182 deg. 


26 min. 
V MN, the ſemicircle ofthe eccentrick 180 de- 


recs. 
- Therefor TV ard NO togither are 2 degrees 
26 minutes. 
But T V and NO are æquall, becauſe T AO 
and V BN areparallels. Therefot N O is the 
KE one 


one halfe of 2 e min. that is, one deg.13 mi. 
the ſine whereof O Z æquall to C B, is 212 parts, 
whereof the whole fine conteineth 10000, 

L A S,the diameter ofthe ecliptick drawne from 
{whe midſt of Taurus, to the midft of Scorpio. 
YB CR, the diameter of the ec:cntrick pa- 
allel coLA S. 

LMNO, the arke of the eccentrick from the 
midſt of v to the midſt of 1, 92 degt. 46 min. 

The arke of the eccentrick MN O, 51 degr. 13 
mi. becauſe it is the one half of the ark TVMNO 
Therefor ML, the difference of LM N O, and 
MN O, is 1 deg 33 mi, whoſe fine L V, (that is) 
AC, (becauſe MY B CR, & L AS are parallels) 
is 270 patts, whereof the whole fine is 1000. 

No then the triangle B C A, two ſides 5 
giuen, C BI, CA 370, with the tight angle 
CA, by the doctrine of triangles there ſnall allo 
be giuen the angle B A ©, 38 degr.10 ini. which 
ſubtracted out ołthe angle CA D, A deg.o mi. 
there remaineth the angle BAD, 6 degr.50 min. 
which ſheweth the place of the ſuns apogęum in 
Cancer. 

Alſo AD being found before to be 3413 parts, 
whereof the ſemidiameter of the eccentrick con- 
teineth 10000, and B A the ſecans or hypotenu/s 
aunſwerable to 6 deg.5o min. conteining 1007 
patts, hereof D A is ſuppoſed to contein 1000, 
as out ot the canon or table of fecants it may ap- 
peare. Therefor as 1000,is to ioo, ſo is 3412, te 
44 (almoſt) which is the eecentricitie of the 
nnes eccentrick, in ſuch parts of which the ſe- 
mi- 


\ 


, 


midiamerer of the eccentrick is 1000; 
The ſame may otherwiſe be proued after this 
manner: In the Triangle BCA, the fides BC 
and C A were tound to bee 212 and 270 of the 
foreſaid partes. The ſquares of theſe fidcs are 
44944, and 72900,The ſum of theſe ſquares is 


- © which by ſo exact vbſeruationas we cuvld,in the 


117844, therootcorfidewhereoſis little more 

theo 243,which is the quantitie of the third fide 

ot the ſame Triangle B A, the eccentticitie deſi- 

ted. But becauſe I might calily eite more thẽ one 

or two of theſe patts in finding the eccentricitie, 

and more then half a ſcore minutes in the place 

of the ſunnes apogæum, (all which errot may a- 

riſe by miſs ing leſle then halſe a minute in obſer- 

uing the metidtan Atitiſdes of the ſunne) I 

thought ĩt goo ore ſot 29 bee too ſcrupu- 

lods herein ? hut for making the Ephemerides 

follow ing, I tookł the cccentricitie to be 343 

parts, herof the ſemidiameter of the eegeutricke 

is ao, and the apogeum tobe iy degrees \ 

o minutes of Cancer caning alio to com ſo 
ie 


yeare Copernicus as trbeth would give me 
he eccentricitie and apogæum of the ſunne 
being thus know ne, togither with his true place, ? 


- yeare 1597, the it of March at noone, We found cd 
to be. degrees,53 minutes of Aries: his middle © 
motion from the beginning ot Aries, and his 
motion of Anomalie counted from hig apogę- 
um,werecalily alſo ood out after chis manner: 
Let 4 be the place of the ſunne in his eccentrick, / 
the ſunnes true place in the zaodiacke. 
B a, a line drawne from the center of the eccen- 
trick, to the center ofthe ſunne. . 
Ad, a line dravne from the center ofihe e clip- 
tick, or oĩ the — — to Ba, ſhew ing the 
middle place of the ſunne in the zodiack. 

Ab, a line dra vyne from the ceutet of the e- 

; oY cliptick 


1s ww *: 
EL" * , 


cliptick, by the center of che ſunne tothe zodi- 
ack,ſhewing the true place of the ſunne, 
Therefor the angle B A D being 7 degr. and 
conſequently the Angle B A I 97 degt. becauſe 
D A 1 18a right angle: the Angle 2 A I (founde 
by obſcruation to be o deg.53 mi) being ſubtrac- 


ted from the angle BAI, there ſhall remaine 


che angle BA 4, in the triangle B A 4 96 deg. 
mi. & two ſides of the ſame triangle being giu, 
a B 10000 patts, and B A 343 of the ſame parts, 
cherefor by the doctrine of rriangles, the angle B 
s Azequall to A O(becauſe B and A d ate pa- 
rallels)ſhal likewiſc be found to be i degr.57 mi. 
(the proſthaphæreſis or æquation of the ſunne at 
that time, which ſubttacted from Eb, the true 
motion of the ſunne. that is, 3 min(adding there 
to an whole circle, there ſhal femaine the middle 
motion of the ſunne E F G H, 358 deg 5s min. 
Alſo the angle à A b{(1 deg.57 min added to the 
angle 4 A Blfound before to be 96 degr. 7 min.) 
ſha! make the whole angle B A d (thatis the an- 
gle e g; a, becauſe B; x and A d are parallels) 98 deg. 
4 min. which ſubtrafted out of 360 degt. hall 
leaue the atke of the eccentrick, e R V 4,261 deg. 
$6 min. the motion of the ſunnes Anomalie. 

But by the prutenick accoũts made for the meri- 
dian of Mam Kegins Boruſrie,which differeth fro 
vs in longitude to the eaſt ward 27 deg· 30 min.) 
the 11 of March at noone, ij 97, the middle mo- 
tion of the ſunne from the beginning of Aties, 
ſhould be 358 degr.31 min. and the motion of the 
ſunnets anomalie 258 deg.16 min. The difference 
therefor of this middle mot iõ ofthe ſunne, from 
that we found by obleruation, neglecting the ę- 
quation for the diucrficic of SCG is 25 mi. 
and the difference of the ſunnes motion ot ano- 
malie 3 deg. 40 min. | 
T he prutenick tables therefore ſhall be fitred 

for the making of the Ephemeridcs followin 
- oncly 


only by adding 25 mi. tothe ſunnes middle mo- 
tion, and 3 degr, 40 min. to his motion of ano- 
malie. 
Moreouer, becauſe in the prutenick tables, the 
aer proſthaphęreſis of the ſunne, in time of 
is leaſt eccentticitie is one deg. c mi 40 lec & 
the greateſt exceſſe) to be added when his eccen- 
tricity is greateſt) 32 mi. 44 ſec. Alſo the greateſt 
proſthaphæreſis found agrecable to obſeruation 
in this age, i de. 38 mia. exceeding i de. 50 mi. 41 
fe. by 7 mi. almoſt, which haue almoſt the ſame 
roportion to 32 min,44 ſec.that 13 haue to 60. 
herefor adding alwayesto the ptoſtaphæteſis 
erbis, found in the prutenick tables +> parts ofthe 
exceſſe adioyning, which may eaſily be founde 
by multiplying the exceſſe by 13, and diuiding 
the product by 60)we ſhal haue the proſthaphę-· 
reſis to be added to, or ſubtrated. from the mid- 


dle motion ofthe ſunne, that ſo his true motion 


may be found. 


One example will make this more lain: The 


firſt of Ianuarie at noone,15 99, the middle moti- 
on of the ſunne, reckoned from the firſt ſtarre, of 


the conſtellation of Ari Tex. Beg. Mm. Fec. 


es, gathered out of the pru- 

tenick tables, is — 14 21 $56 35 
NHereto adde the true ptę- 
ceſsion of the æquinocti- 
um, gathered out of the 
ſame prutenick tables. — 28 
and the æquation agrees 
ble to obleruation at Lon. 
on 25 


n. 
. 


ſunncs middle motion, | 
from the beginning of v, 
agreeable to obſeruation 

Alſo out of the ſame ta- 
bles the motion of the 
lunnes Anomalie is 
The æquation ofthis A- 
nomalie agreeable to ob- 
ſeruation at London —— 

Therefor the true or co- 


The profthapherefis Or. 
bi iu the prutenick tables 
igreeable hereto, is 


this proſthaphereſis —— 
The part proportional or 
ol this excefle is 
Which addeth to 26 mi, 
3o ſec. maketh the whole 
or abſolute proſthaphereſis 
ofthe ſunne, 
Which being added to the 
ſunnes middle motion, 
frothe beginning of Aries 
We ſhal haue the ſuns true 
motiõ from the beginning 
of Arics 
And his true place 1 Ia- 
nuat. at noon 1599, for the 
meridian of London =— 


he exceſſe anſwerable to | 


uate Anomalie is 


4 30 26 © 
a 
e 
3 13 24 13 
26 30 
8 10 
1 46 
28 16 
4 50 26 © 


The ſumme ſhal be the | Tex. Deg. 2 Jec. | 
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519 rue of theſe Tphemeridrs. 


Of the vſe of theſe Ephemerides, bocauſe they 
bealragither of the ſame forme, that orhers 
nerally arc, and haue beene heererofore nor 9 
be vicd alia in all points afrer the ame manner, 
for fading our by chem the true place of the 
Sun t any time deſired, during the time of their 
continuance: I thinke it ueedeleſſe for mee in 
chis place to make any further mention : it be- 
ing my ia this Booke , rathet to make 
ſupply (as [ may forthe preſent) of that is wan- 
ting in ochers, then to meddle wich that which 
in ſuſſiciently hagdlcd 3 by 
others. This norwirhſtandiag I thought good 
to admosith, that cheſe Ephemerides , chough 
they be made for 4 yeeres onely, yet may pro- 
ficably ſeruc for many yeeres to come, aſter this 
maner : Suberact 600 our of the yere of Chriſt 
glued : diuide that remainerh by 4. ifany 
remaige afrer diuiſion made, it ſheweth which 
of the three firſt yeares in this Ephemerides an- 
ſwereth to the yeare giuen: if nothing remiaine, 
the fourth yeare is aunſwerable to the yeare gi- 
uen. Then marke how much the quotient 2 
as many vnities as are conteined therein, ſo ma- 
ny min. muſt be added to the place of the ſunne 
euery day of the yeere in theſe Ephemerides,an- 
ſwerable to the yeare giuen , in the moncths of 
Mate, lune, Iuly, Auguſt, September and Octo- 
ber: but halfe ſo many minutes onely are to be 
added in all the reſt of the moneths. 

Mma 3 Sup- 


Suppoſe forexample the 7. of Fannsry 1614 you 
would know the place of the Sunne: ſubtract- 
as 2 — — 4 there remain 4 
vv hich being divided by . the quotient is 3, 

Y the — ts 2: which temainder ſhotv eth 
that the ſecond yeere in theſe Ephemeticbes (that 
is the yeare 1598) anſwereth to the yeare giuen. 
— therefor half 3 minutes (chat is _ 
1021 10. myo. of Capricvrne (the 
the — the ſuſt of January 1598 )1 Ara the 
| place ofthe lune chefitſt of January 1614-10 be 
in 2+ degrees 11 min. of Capricorn. 
I!ue place oftbe ſun being thus eaſly known 
2 Ephemerides for euery day oſꝗ yenres: 
declioatios of the ſunne ſor euery day ofthe 
{ame yeres were caſcly found, out ofthe ſotmes 
table of the declination of euery minute of che 
eclipticke, in ſuch ſort as was ſhewed in the vie 
of chat table ; And ſo was made with no leſſe fa- 
cilitie this table following , ofthe ſunnes decli- 
nation tor every day of 4 yecres togither, come 
monly called by ſea- men, 4 Regiment of the 
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The vſe of the former table, or repi - 


ment of the Sunne. 


His table of the ſunnes declinations 
as it differech nothing in forme 
from others that haue beene publi- 
ſhed heretofore : fo likewile the 
manner of vſing it, is altogither the ſame that 
hath beene accuſtomed in tables of this 
kinde, ſauing that I muſt giue warning of 
one error that hath beene committed herein. 
Which is as I haue obſerucd, that ſome of out 
ſca-me do take the ſunnes declinatiõ out of their 
regiments without any æquation, by addition 
or ſubttaction of the part proportional agreea- 
ble to the difference of longitude ol the place 
where they are, as if they were al wayes at the 
ſame place or vnder the ſame meridian, for 
which their regiments were made. For which 
cauſcal»ne(though they auoyde al other errors 
it may ſo fall out that they may be deceiued 
ſometimes 10 or 12 min. (ot more in a long voy- 
age) in taking the ſunnes declination. For there 

is not any cable of the ſunnes declination bur 

that it muſt needs be made for ſome one meridiã 

(as this former table was made for the meridian 

of London) and therefor cannot be trucly vſed 
Oo 2 in 


in avy other hyichbur æquation aunſwerable to 
the diſtaunce ofthe meridians et differcace of 
longitude. vis f 
o auoyde this error therefor, firſt learne 
howe much you differ in longitude from the 
place for Which your table Was made, (and 
though you miſle halte a dozen or halte a ſcore 
degrees herein it cannot in this caſe breede ſenſi- 
ble errot): Secondly finde out the difference of 
the funnes dcelination agretable to the ſpace of 
24 houres about the time of your obſetuation: 
which you'ſhal doc by comparing the declinati- 
on aunſwerable to the day of your obſcruation 
with the declination of the day next befote or 
after, and fubrrafting the leſſer declination out 
of the greater, for that remaineth is the diffe- 
rence of declination ſought for. Thirdly as 360 
rs to this difference of declination, ſo is the diffe- 
tence of longitude to the part proportial or g- 
quation of the declination : which æquation is 
to be added to the declination ot the day of ob- 
ſeruation if the declination of the ſunne be ey- 
ther increaſing & the place of obleruation weſt. 
warde: or els decreaſing and the place of obſet- 
vation caſtwards from the place for which your 
table of declination was made: otherwiſe this 
equation is to be ſubtracted from the declina- 
tion ot your day of obſcruation , that you may 
haue the true declination of the ſunne tor the 
time and place of your obſeruation. 
But it the time of your obſeruation be the 
noonctide immediately before or after the 
9-9 \unnes 


ſunnes entraunce into eyther of the xquinoQial 
points, you muſt follow another rule,and that 
is this:deuide the difference of longitude by 15. 
marke howe many vnities the quotient contey - 
neth, and ſo many minutes adde to the declina- 
tion found in the former table, if you be eyrher 
eaſtward from the meridian of London, and ob- 
ſerue the noonetide before the ęquinoctium: or 
if you be weſtward from that mecidian and ob- 
ſetue the noonetide aſter the æquinoctiu m, for 
the ſum ſhal be the declination defied: Other - 
wile if you be eyther weſtward from the meri - 
dian ot London, and obſetue the noonetide 
next before the æquinoctium, or eaſtward from 
that meridian, and obſerut the day immediately 
after the ęquinoctium: compare the declination 
found 4 table with the foreſaid quotient 
and ſubtract the leſſer out of the greater for that 
remaineth in the declination deſired, Which 
declination hath the ſame. denomination of 
north or ſouth that the table ſhe weth if the 
quotient be leſſe then the declination found in 
t he table: but if the quotient be greater the de- 
nomioation muſt be altered fro north to ſouth, 
or from ſouth to north, contrary to that the ta- 
ble ſheweth . Ifthe quotient be æqual to the de- 
clination found in the former table the ſunne is 


8 


in the very æquinoctial point, and hath no de- 


clination at all. 8 
A fewe examples will make theſe rules 
more plaine: ſuppoſe therefor the 30 of March 


1599 you werte ſayling in the baye of Mexico 
. differing 


differing in longitude to the weſtwards from 
the mcridian of London about 90 degrees by 
æſtimation: The declination of the ſunne for 
that day found in the former table is 7 deg:30. 
mi:which ſubtracted out of > de: 52 mi: (the de- 
clination aunſwerable to the day following) 
there remaineth 2.2 min: which is the difference 
of declination in 2.4 howres at that time. Nowe 
as 360 is to 22 min: ſo is 90 deg:5 min: and one 
half(the part proportional or æquation deſired) 
which becauſe the declination increaſeth, and 
the baye of Mexico is alſo weſtward from the 
meridian of London, muſt be added to the decli- 
nation before found in the table, and ſo ſhal you 
haue the true declination of the ſunne that day 
at noone for that place 7 degr: 35 min. and an 
half. But admit you had ſayled caſtwards, and 
were in the caſt Indian Ocean ſea, differing like- 
wiſe in longitude from London about go de- 
33 the difference of declination, and 

e part proportional therof, or æquation of the 
declination ſhal be the ſame they were before. 
But becauſe you arc gone ſo much caſtwardes 
the ſunne commeth 6 bowres ſooner to your 
meridian there then it doth to ours heere at 
London: and therefor becauſe the declination 
alſo is increaſing and will be greater when the 
ſunne commeth to our meridian then it was, the 
lunne being vnder the meridian of the eaſt In- 
dies:that æquation of declination muſt there be 
ſubtracted out of the declination found in the 


table which before was to be added when wee 
ſup. 


ſuppoſed you to bee in the bay of Mexico, be- pe 
cauſe the fun cometh later by ſix houtes to the 
meridian of that place, then to ours, therefor 
the declination of the ſunne increaſing in the 
meane time, will be greater there then heere. 

Now imagine you had ſayled the ſame yeare 
through the Keigbes of Magellane, and hauing 
1 ouer the ſouth ſea, were the 13 of Septem- 

er come neare the Philippinas, differing in lon- 
= from London weſtwards about 210 deg. 

n this example, becauſe the ſunne is neare the 
£quinoQiall poynt (altering his declination 24 
min. in 24 houres, that is, tor cucrie houre one 
minute) therefoc deuide 210 (the difference of 
longitude) by 15 (the number of degrees contai- 
ned in one houre) the quotient will be r4. (the 
difference of declination anſwerable to that dif- 
ference of longitude.) Thededination found in 
thetable for Th day is 4 minutes northerly: 
which(declination) becauſe it decreaſerh (che 
ſunne not beeing yet come to the ęquinoctiall) 
muſt be ſubttacted out of 14, and there ſhall re- _ 
maine 10 min. the declination of the ſunne that 
day at noone for that place. But this declination 
is ſoutherly, becauſe the quotient 14 is greater 
then 4, the declination found in the table. 

It would be at this time too tędious for mee 
further to exmeplific euery particu latitie ſpeei - 
fied in the former rules, which may cauſe ſome 
ſmall diuerſitie in the vie ofthe ſunnes declina- 
tion, hauing alreadie giuen examples of the har- 


deſt caſes that may betall herein, which i wy 


bee well conſidered, and ally compared 
with the globe or ſpbare, (herein the whole 
manner at the ſunnes motion and declination 
may moſt eafily not onely be ſeene but allo felt 
as it were with the fingers endes )thereaſon and 
demonſtration of all thoſe rules, and of all the 
diucrlities of working, therein ſpecified, may 
moſt plainly appeare to him that is but of meane 
capacitie. Cut) | i 

But becauſe the declination of the ſunne is 
then only of good vic tor knowing the latitude 
at ſea, hen his meridian altitude may be obſer- 
ued:ſoas although all the reſt of che day and 
night bee faire: and cleare, it a cloude couer the 
ſunne but one quarter of an houre, onely about 
noone, your Tables of the ſunnes declination 
will ſtande you in no ſtead. : there haue beene 
therfore other meanes deuiſed for attayning to 
the knowlege of the height of the pole not only 
in parcicular by obſeruation of the pole ſtar and 
guardes, but alſo in generall by the meridian al- 
titude and declination ofany notable fixed ſtar 
vhatſoeuer. So as not in the day time alone, & 
that onely at noone, but almoſt at any tyme 
of the night if any ſmall portion of the heauen 
towards the north or ſouth appeare but a ſmall 
tyme cleate through the raking clouds,the lati- 
tude of the place where you are, may hereby be 
more eaſily knowne, then by obletuation of 
the ſunnes meridian altitude, For (to omitt the 
changing ofthe ſunnes declination from North 
co South, and from South to North twiſc in e- 


ucry 


uery yeare, which notwithſtanding breedeth ſome 
diuetſit ie of working; by neglect whereof,” ſome 
haue grolely crrea}the ſunne by reaſon of his ſv. it- 
tet motion, iacrealcth or diminiſherh his declinati- 
on dayly, yea, hourely, and that very ſenſibly ma- 
ny times, w hereot there muſt needes ariſe many ſe- 
uerall conſiderations to be had, of the right vic and 
application of the ſunnes declination fund in the 
table, as well in teſpect of the part of declination, 
(whether it be north or ſouth) as alſo in regarde of 
the difference of longitude, betweene the place for 
which the tables of the ſunnes declination were 
made, and the place of pbſeruation, whether it be 
aaſterly or w from chence, beſides many o- 
ther particularities lately ſpeciſied, t needleſſe here 
to be repeated. But the fixed ſtarres moonng fo 
exceeding ſlowly, that in more thẽ 7o yeates they 
go not ſo much as one degree in their proper mo- 
uon, frõ the welt eſt wards, keep not * ſame 
part of north or ſouth, but almoſt the lame point 
& minute of declinatiõ, for many yeares togither, 
I meane thoſe ſtarres ſpecially that are placed in 
the ſignes of Gemini,Cancer ,Sagitrary, or Capri- 
corne,neare the ſolſticial Colure,which in an hun- 
dred yeares or two, can alter their declinatiõ ſcarce 
one minute. Whereas thoſe ſtarres that bee ſituate 
in Piſces, Aries, Virgo, or Libra, eſpecially if they 
be neare the æquinoctial colure, may differ in their 
declinations about one minute in 3 yeares, which 
difference though it be ſomethin g, yet for a dozen 
or twenty yeares, will hardly be 


72 much as can at 
ſea be obſetued by any * hitherto had 


in 


4 


in common vie. 1 
For theſe two cauſes ihereſot (that is) for the 
more calic and generall vic of rhe decluiations of 
the fixed ſtartes, thẽ of the ſunne, I with they were 
more generally knowne and obferucd by our (cas 
men then they ate, as herby they mig t not one- 
ly maꝗſt caſily knowe the eleuation ot the pole at 
any time ofthe night, but alſo in any place of the 
world, much more commodiouſly then other- 
vile they can, becauſe that into what latitude, and 
ho we farte loeucr they ſhould come, eithet north - 
wards of ſouthwardes, they might alwayes haue 
their choyſe of diueis fixed ſtarres neare the meri- 
dian, boch towards the north & ſouth, ofa conuo- 
nient height to be obſerved. But herownhiewere 
alſo to be wiſhed, that the tables ot the fixed ſtars 
declinations, which ate moſt common amonꝑſt 
ech mat iners, had beene more fret from eror 
n they ate; I meane eſpecially the tables publi- 
bed in Rournss regiment, c Normans newe attac. 
tive which (tables agreeing almoſt in euery tittle 
one with another) ſeem to be takẽ word for word 
ne out qt another errots and all. o as you cannot 
ande any errot in the one, but you ſhall be ſure alſo 
to haue the ſame in the other: notwithſtanding. 
ſome ol chole etroxs ate mote then two or three 
whole deg. ( hich beczuſe being neglected ot vn- 
knowpetothc marinet that ſhall viethoſe tables) 
they may bring him in greater daunger, the many 
a ſugden rocke vndec fea: I haue therefos b dili- 
ent obleruation with a quadrant of mote then 
ieee & corrected thoſe 


4400} $8 
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errors, bew ing not only che trueth to be heedfully 
followed, but thoſe ertots alſo, to be as caretully a- 
uoyded, in ſuch ſort as is fer downe in the table 
following, wherein the firſt columne conteineth 
tue names of the ſtarres, the ſecond, thettue decli- 
nations(as they were found by obleruati õ) in de- 
grees and miuutes, togither wich the part ot decli- 
nation, ſigniſied by the letters N and S, whereof N 
ſignifieth the decliuation to be north, & õ ſouth, 
The chird columne conteyneth the declinations 
ubliſhed in Bones and Normans tables. The 
2 rth ſheweth the difference of theſe declinations 
fromthe trueth. The fit giueth you the tight aſcẽ- 
ſians of thoſe ſtaftes, reſ ed into houres and mi- 
nies; In the ſixt ànd laſt colunne arc ſette downe 
the magnitudes or bigneſſe ofthe ſame ſtarres. 


O the ſe of the table following. 


The declinations ofthe fixed ſtars conteined in 
this table, being to be vicdaltogither after the lame 
maner as the declinatiõs of the (un, for finding out 
the heyght of the pole: it were ſuperfluous for me 
inthis place, to write any more ofthe vſe thereof, 
being athing ſo eaſie and ſo commonly knowne 
amongſt Mariners,and alreadie ſufficiently deliue- 
red by others. | 
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Ata ble of fixe 


d Starres 


quen oat 


| The names of the 
ftarres. 


CE nn 
Whales backe 


Whales belly 


Rammes horne 17 
Ramme: head 


Bulles eye 


Orion, leſt foote 


* 


| 


about the E. 


Deca 


- 


n. . 0 


ws 2 hI wits 
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Eagles hart 


Orion leſt ſhoulder 5 56 N 
rſt in Orions girdle | 0 38 8 
6 17 N 
9 13 $ 
6 13 N | 
Brighte 6.53 Ss | 
ons hart 3 55 * | 
Lions necke 1 52 N 
Lions backs 2 43 N 
Lions taile us 0 N 
Rauen head 80 45 5 3 
 {Kauens wing 15 is 5 117 3. 
Virgins ſpike 9 O I 
Berwixt es thighs 21 20 N p "4 
outh ballance 14 14 S TY 
orth ballance , 7 46 S | 2 
Scorpions hai t $ 23 4 1 
ercules head I N 04 
Ferpentaruu head I 
N 
N 
$ 


Dolp hies taille + 


oafes taille 


— 


OW » 
Jos as 19 


— 


ater powrers legge 
Pegaſus ſhoulder o_ 

Pegaſus legge 
ales taile. 


| 


— — 
81 


28 
20 


1280 _ — 
19 oO 


2 222 


18 
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no other ſtars,burſuch as are betwixt the tropiks, 
and neere about the æquinoctiall circle, which are 
not lo fitte to be obſerued by them that ſayle farre 
ſouthwards, or vnder the burnt zacne (for there 
they wil be too high aboue the horiaon) l thoght 
good hereto to adioyne another table of as manie 
more principall fixed ſtarres (heedefully obſerued 
alſo with the ſame quadtant) that are placed neare 
about the pole, which may ſtand yo in as much 
ſtead, as twiſe ſo many taken our of other parts of 
the heauens, becauſe they come tw iſe to the Meri- 
dian aboue the horizon, in euery 2 houres : ſo as 
in winter time many of them may bee obſerued | 
both at evening and morning, twiſe in one night, 
both aboue and beneath the pole. Not ww 
ding, tor them that ſayle north ward, it ſhal be beſt 
* theſe ſtartes when they come to the me- 
ridian vnder the pole. Contrarywiſe they that tra- 
uell far ſouthwards may beſt oblerue their meridi- 
an altitudes aboue the Pole. Herein alſo this table 
di ffereth from the former, that whereas in the for- 
mer were ſer down the declinations ofthe ſtarres, 
or their diſtances from the ęquinoctiall, in this 
contrartwiſc are ſette done the complements of 
their declinations, or theit diſtances from m_— 
wherby the heigth of the pole may more eaſily be 
found, then by their declinations, onely by adding 
the heigth ofthe ſtarre obſetued beneath the pole, 
to the | - Oc thereot from the pole: or by ſub. 
tracting onely the diſtance of the ſtarre, from the 
pole out of the northerly meridian altitude, obſer- 
P 3 ued 


ved abdua the polctBuritghemicridian akitude of 
lie ſtatre bc ſoucherly (theftatre: * — being 
ſouthward from — lubtract the heigth 
ofthe ſtatre from 180, and out of the temaindet 
labtra the diſtanee of the ſtarre from the pole: 
{0 ſhall you haue the heigti ot che pole. I hus allo 
there would be a more caſie way. then that is com- 
moly vicd for knowing tlie — by the ſunne 
or — ſouthetly declination. For if in 
ſtead herept the complement of deelination were 
let dowuc in the table: the heigeh of the ſunne or 
ſtartes al waies ſubtracted out of this complement, 
42 leaue you tho height of thepole,or lautude 
1 che table of fixed ſarres'fol- 
owing . chr fiuſt columne therein conternech 
po batore)ahe games of the ſtarres, the ſecond 
theitcomplements, pf declination,or diſtances fro 


the ar: hochird columme giuech youtheir tight 
aſcenſioas rodused into houres, and minutes of 
an houre, the foutth _ their bignell or 
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Thenamet of the ſtarres. cenſion. 27 
TE by | 
F FEE 2 Aan. KH. Ain. 
In the breaſt ot Calsiopeia N 19 E 
fn her hippe 32 | 3 
he pole ſtarre 2 52% 503 
Arche knees of Cafiopeia 8 
In het legge 
bree right ſhoulder SH 4 
* Perſeus right fide = 
Lhe goate or wagoners left ſhoulder I 
I be wazoners tight ſhoukder 12 3 8-4 5 
The fut in the great bea es fore fogte 3 
The ſocond in the lame note "he: 
I, her formt left knee ., 1 
he great beares ide ol 1 
[ he great þcarcs bac ke | 40 | 2 | 
lic end of the drazons tale, -, | 8 | 2 
The great beates thigh or ÞiickIe bone | 44 i 237 
Tire great Bente, tmp , . 4 54+ '2 
he hextto the euch of the dragotm tall. 17 57 I4 | 3 
The firit niche greit bears taile nex: buf FE 49 | 12 32 | 2 
be middlem-ſt in hit taille (rumpf 32 55 143. 6 | 2 
ncheendot hi tare d hug BUgp [13 32 [2 
he next before the turning of the dra. ar 40 | 13 53 | 3 
II he toremoſt guard (gons tale. 14 1114 54 | 2 
nthe turning of the d:agons taille | 29 37'! 1 s 479 
he hin. tnvlt guarde 1 16 2 115 26 2 
Next alterthe turging atthe dragons. | 30 , 2 145 43 
The drazons eie _ (raile | 37 18, | 47 22 | 3 
The d'agons head 28 22 [17 4614] 
Inthe {wars right wg | 45 4419 "in, 
In hir taile 46 6 20 360 2 
Cepheus his tighe ſhoulder © 19 0 21 103 
Thebocke of Caſvropenacschaire. __'33_2 | 233 ET 
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Note becauſe the fixed ſtarres are then otiely 
meete to bee obſerued for finding the latitude 
v hen they ate in the meridian: it is therefor good 
for hit that mcancth to obſerue them, to knowe 


' & ? 


At vrhat time they come to the meridian. To this 


eud thete are tables publiſhed, and almoſt in eue- 


ry Mariners hands, pretending to ſhewe at what 


houte and minute euetie ſtarte in the firſt of theſe 
two ſormet tables, commeth to the metidian, for 
the beginning and midſt of euery moneth in the 
yeare, agreeing like wiſe iu euery errot one with 
another, but becauſe theſe —— breede not(at any 
time) greater or e to che mariner, 
that —5 : — make him watch 
for their comming to the meridian, a er, ot 
halfe an houte longer then otherwiſe hee needed 
ided for) thoſe 
fü. for them 

carne a bet- 


les may ſerue the turũe well inou 


true and generall way, I haue alſo made the table 
following of the ſunnes right aſcenſions (reduced 
into houres and minute? (for euety = of this pre- 
ſent yeare 1599. according to the Ephemerides of 
the ſunne, before ſette downe : with help of which 
table it may eaſily bee knowne for any day of anie 
care in out what time not onely any ofthe 
relayd fixed ſtarres about the æquinoctiall, but 
thoſe alſo about the pole, ot any other (whoſe 
right aſcenfions ate known in houres & minutcs) 
come to the meridian, and that after this manner: 
Finde out in the table folowing the month — 
wherein 


wherein you obſerue ihe moneib in the wppet 
marpine of che Table, the day in the firſt c- 
luinne therof next the heſt hand, the common mec- 
ting ofche columue deſcending from that month; 
of the ne procreding from chat day towards 
the tigin hand ſaaſ giue you the funnes right aſ- 
cenſion in houtes aud minutes, forthe ſameday. 
This right aſcenſion of the ſunne, ſubtract al waies 
out oſ tha right aſoemiſion of the ſtarre, adding 4 
houxet to the ſtartes tight aſcenſion, if it e 
then the rightaſcenſion of the ſunne: the remain · 
derſhewerhtirow many houres and miautes after 
noone, the ſtar commeth to the vpper part ot the 
meridia, which iſ they be more then 12. houres, 
ſubtract rwrlde from them and the remainder ſnal 
ſhewe you how many houres aud minutes aftet 
midaight,theſtarre commeth to the vpper parrot 
the meridian. The vpper part of the meridian I 
call cit. Eich pefl ch fromebepoleby the zc- 
nitirtd che borizo ſourkwards;Bur it ſhall be need- 
full hiſo many times; when you would obſerue the 
ſtarres about the pole,(which neuer ſet)to knowe 
the time oftheir comming to the nether patt of 
the metidian, vrhich may verie eaſily be done, on- 
ly by adding rwelue houres to 3 
comming to che vpper part of the meridian, if i 
bee leſſe then twelue houres; or by ſubtracting ax: 
— Cin una S975 1 
uypoſe for example;the 2yofFebrumyg159 p 
would know the time of the great comming 
to the meridian : Firſt therefor (in the next table) 


following the columne deſcending fro Februarie 
N Q 


dow N 


_ doynewardes,,, and che line proceeding from che 
ee the tight hand, in the common 
moeting of them both, I finde 23 ho tes, 10 mia 
the ſunues tight aſcenſion that day at ovone. Then 
in the firſt cable of fixed ſtatres, I finde che great 
. ght aſceoſona to 6 degrees, 27 min to 
hich (becauſeit is leſſethen the ſunne: — af 
ccnfiol)l adde 2.4 hourcs, and the ſutome of both 
commeth ta zo dourcs, 27 minutes. Qur of this 
I ſabtraft the ſuoncs right — 23 hourtm ad 
min and there tenaint 7 boures, i min. ih tim 
of the great dogges comming to e . 
the meridian after noone, + 
Takeone alſo of a arre that acer 
inert and admit the a0 of December Next, you 
would know what time the ſoremoſt de co- 
meth to the metidian beneath the [rſt there · 
for you ſhal find as before, tbe funs nig hu. aſconſi: 
— day to he ig hour —— the ri 3 

: . that ſtarre (in — ables 
Karres)14 houres, 4 mis. to which (bee ingdeſſe 
then the ſunnes right aſcenſion) adde 24 houres, 
and from the ſumme 38 houres, 5 4 minutes: ſub- 
tract theſunoes ſight aſcenſion 18 houncs, 36 min. 
_ — 20 hourrs, 18 womesabe time 
ofthefoteguards comming to the vppet parte of 
the meridian; from which iubtract 12, ſo haue you 
the time when it commeth to the gener part of 
te ec g8 minutos after cone. 
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33 EY 
23 28 
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34 50- 


23 
44 
23 47 | 1 
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| Dp 3K # 1 3 
10 23 781 4 
| 11 0 2 | [ 3 
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13 0 911 9 
| 14 e {$1 2 
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| 17 0 
0: W130] 
15 0' N 
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By theſe tables ai fixed ſtatresand tight aſtenſi- 
ons ol the ſunne, yaw may eaſily knows alſo the 
houre of the night at any time of the yeate, after 
this maancr. Looke which of thoſe ſtarres is at the 
mcridian, Which may eaſily be knowne by ance- 
dle diall or compalle : or ifi you witkabferne rhe 
north ſtars that n cu ot ſati w Hich . indeed are ficreft: 
tor this purpoſe, elpecially whea they come to 
che meridiã vnder the pole) you ſtall fitit finde the 
place of the pole in the heauens u neate as you tan 

æſtimation( iat a little rr iheteim breakes no 
jo hich maybe done thus: From the Pole- 
ſtarre directly to wardes the firſt ſtatte nent ae 
rumpe in the great beares tayle, imagine almoſt ſo 
much ſpacę as che guard eu ,ẽνðä det, for 
neare thercabaur$15,phcplacaakthepslc. Nowe 
betwixt your cye agdihis place of the pole, hold a 
plumbline, hanging as n & ſteadtaſt- 
ly, as you may, & marlec withal if-that:phimbline 
7 


) y 
ie taplc, of fixed Harrgs about the poletiot that 
arte is at the meridjan. Then learne(as before was 
ſhewed) at wha 705 — — the me- 
ridian,aud ſo you ſhal haus the haute oſ che night. 
1 1 85 tor example he io of Febriueye , 
alter this mannet the ſwans taile at the mer. 

dian vnderthe pole, deſiring hereby ro know the 
houre of the night at that time: The nght aſcenſi 
on ole ſunge fox chat dn 4 you abe. 
forego bean fou, 3. ig. cihatera you may 
adde a minute or two more (becauſe that — 
cone to che meridian. very late the enening) ſo 


Q 3 ma- 


makingdrefabnes right 'aſtenfion d hourery 16 
min. T be tight aſocnfion' of chat᷑ ſtatre ĩn the ſe- 
cond table of fixed ſtartes, you ſhall ficide to be 26 
houres,zo min. From whicti(becauſe now you de- 
ſire ta know the time of that ſtarres . to 
che netber part ofthe meridian) your may fubtract 
12 houtes, and there ſhall remaine 8 houres, 30 mi. 
To this remainder , becauſe it is leſſer then the 
ſunnes right aſcenſion adde 24 houres) and from 
the ſumme( za houres, 30 min.) ſubtract the right 
aſcenidnot᷑ thefanne 22 houres, 16 min. ſo there 
ſhallremaine 10 houres, 14 min- the time of the 
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eee dangle te Paine | 
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1 n 
2 is desde ſp oken of to gude 
— dle by cdythe meridin altitude: 
2 of — finne and fixed ſtarres in 
general! : thete hath beene alſo vſed another way 
more ſpecial) by che height ofthe pole ſtarre, whe 
the is ſeiruate from it, cither towardes 
the caſt, weſt;norch,or ſouth, or elſe vpon the wid- 
dlepoyntsbawixt heleprincipall, as vppon the 
northeaſt, northweſt; ſoutheaſt, and ſouthweſt 
poynts. Of which wiy as it hath bene hitherto 
publiſhed and vſed, I imurſt for the preſent onelie 
ius the marinerwathing chat heetruſt not to ir, 
+ hs vetie ettoneous, and grounded vpon twoo 
PE * one Is, that the diſtance 3 
; pole 


polcſtarre from the pœie, in threedegrees; J0· rd 
w —_—_— dbleruation, is feirndto 
beat.thiszimensy abvac a dog. t n The ditzer 
is, that the ęquations or allo anerst (tober added . 
door fabrraFos fromeliehagth of thæ po llarte, N 
to fiade ilereby die Reihe A the pe) remade 5 
the ſame fer all latitud ct: r 

But hauing alrcadieftiexed ſufficiently howe to 
knowe the latitude almoſt at any time ofthe night 
by the fixed ſtarres in the former tables, I hope to 
be the eaſelier excuſed for finding a fault herein, md 
not amending it at this time, meaning ſo ſoone as 
the giuer of all good ſhall lend me leylute, to ſhew 
a ve obſcruation ofthe pole ſtarre and guards, 

e preſently the heigth of the pole, not onely 

when they ſhal be in ſome of thoſe eight principal 

oſitions afore mentioned, as hath beene vicd, 
bh in any other poſition alſo, and at any time of 

ht, when the ad pole 
or taliag. by addition ot ſubtra ct 17 75 | 
tönen ache polc-ſtarres , Bethe 2. 
lower then the pole. 

In the meane time T wiſh the friendly readers 
profiting by that is alteadie delivered, may be aun- 
{werable to my paines herein, and good will to- 
wards him, which if he ſhall finde, let him thank- 
fully remember with me, the Right Honourable 
the Earle of Cumberland, by whom I was firſt 
moued, and receiued maintenance to divert my 
mathematicall ſtudics , from a'theoricall ſpecula- = 
tion in the Vniuerſitie, to the practicall demon- = 

ſtration J 


the ni 


fexionof M —— — 
pctiencc at ica that eſperi ya 
age 49 ph np Azores. I happily 
years 1589. The whole 
oy 


gation; bjrex, 
n his WY voy- 


. inahe 


bgeing che firſt occaſion to ince of writ 
hs formes treatile, 1: — ale! 
15 an Trendir to adioyne hero 


of which.vap- 
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The Voyage of the right Ho. 


GEORGE EARLE OF CVMBERL. 
to the PL zorer, e. 


HE Right Ho. the Earle of Cemberland hauing 
n at his own e {mal Fleere of foure 
Aſs Sayle onely, o. The Valerie, one ofthe Queenes 
Ships royall, the Megg, and Afargerer, ſmall Ships, 
Be (one of which alſo he was forced ſooneafter to ſend 
ag une, finding her not able toendure the fea) anda (mall 
Caxuell. an aſlembled together about ſoure hundred men, 
(or fewer) of emen, Souldiers, and Saylers, embatqued him - 
ſelle and them, and ſet layle from the ſound of Phmmonch in Denon. 
ge, the cighteemh day; of Lune, 1589. being accompanied with 
theſe ynes and Gemlemen which — follow, 
Captaine Cbriſepber Lifer, a man ot great diligence, courage, 
and — Captaine EdWarde Careleſſe, alu, Wright', who im 
S. Frauncis Drakes weft Indian was Captainc of the Hope. 
Captaine Boſwell, Ca Merwin, M. Henry Longe, M. Partridge, 
Maiſter Norton, Mai ptainc ofrf 


About three dayes after our departure from P, we 
met with three French fhippes, vhereot one was of Nowbazen,an- 
other of S. Malves, and ſo finding them to be and lawfut 
Prize, we tooke them. and ſent to of them for England with all 
their loding,which was fiſh for the molt parte from N 
land Gaving that there was parte therof diſtributed amongſt our 
finall Fleete, as we could finde Rowage ſos the ſame, and in the 
thitd. all their men were ſent home into Fraunce. 

Theſame day and the day following, we met with ſome other 
ſhippes, whom (whcnafter ſome conterence had with them, we 
perceived plainely to be of Reverodewwe and Embden, bounde for R- 
cbel/) we diſmiſſed. | - | > 

a: 
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T 
The 28. andap,dayes, we met diversof oyrnEþ1il lbigpes, 
teturning from the Portugal Voyage. The thitteench diy of 
July, being Sonday in the morning, We eſpiedeleuen ſhips, with- 
out ſight of the Coaſt of Spaine, in the height of 39. degrees, whom 
we preſently prepared for, and prouidedto meete them, hauing 
Geſt let foorth che Meg belore vs to deſctie hence they were, The 
Megge approching nete, there paſſed ſame ſnot betwixt them, 
whereby, as alſo by their Admirall, and Viee-admirall putting 
toorth their Flagges, wee perceiued that ſome fight was likelye to 
follow. Hauing therefore fared our ſelues ſor them, we 
what haſt we could towards them with regardalwayes to get the 
v inde of them, & about 10. or 11, ofthe clocke, ve came vp tothẽ 
with the Victory. But after ſome few ſhot, and lictle fight pal- 
fed berwixe vs, they yeclded themſelues, the Maiſters of the all 
azmeaboorde ys, ſhoyving theirſcuerall Palportet from the cities 
of Hambourg & Lubecks from Bram, Nome rama, andCalices 
. Theyhadinthemcertaine bagges of Pepper and Sigamome, 
vvyhich they confeſſed to be the goodes of a Ievve in Liſbene, which 
ſhould haue beenc carried by them into their countrie, to his. Fac- 
tar there, and ſo finding it by their ovvne canfe(sion to be lawhilll 
Nr e, the fame vvas ſoone after taken and deuided amonꝑſt our 
vvhole companie, the yalleyye vvherot was eſteemed to be about 
45 oo. poundes at tvvo ſhillings the pound. | 
The 1. day, the ſorelaid ſhips vvete dilmifled, but 7. oſtkeit 
men, that vvete vvilling to goe along vvith vs tor Say ours, 
vvee toołke to helpe vs, and fo hel. hon our courſe forthe Auerei. 
Tvvo dayes after ſom: of their Saylours cemaining vvith ys, 
reported that the ſaide ¶ ferliges ſnippes, had alſo in them yy veu- 
tie thouſand pouades we ooh of Spanyard; goodes: hut then it 
vvas _ N 7 ſcarchrhem. 2 wet £4269 e 14 tb W 
Tue ſirſt of Auguſt becing Frylay jache morning , vveha 
ſight ofche lland of S. —— one of the Eaſtermoſt ofthe 
Azores, tovyardyvhich vue ſayled all that day, an at night ha- 
uing put foorth a Spaniſh Flagge iu our maine toppt, that io rd 
| F Mi 


toade oſ tha wherewe eſpied three riding 
chot, and ſoche ther mall Veſſels —— bo9 


take ioabe dan e ot ih night, 8: 
or eleuen of ih clio 
cheir cablrs, and hauſen and let iiiem dr iue into the ſea. "= 
comming to them; ſound thaone ofthoſe 
Feicen of Loudon becing there vnder a Scotꝛiſh pilot, who bare tha 
name oi her as his nee 
—— Caſtle chere, our men lot looſe, and tovred them ay 
ouer· 


ou 
out boareorwelkemanned to cures | 


vato vs, moſt af the bat were in them. 
board, and ſwimming to ſhoate, with lovde and la out 
crieywhich they of the cownehearing, were in an vprore, and 


Alle diſeharged 


anſwered with the like crying. The. 


ſhotat our boates, but hootin without marke, by — tho 
darkenes,thei did vs no hurt. The Scots likewiſe di chree 
greabgecccs int othe Ayregto make the were 
their ſrie nde, and out enimies,and ſhortly aitet tir ſh MA 


ſter and ſome others with him came aboard to myil. 
dyctic,andoflering their ſcruice, 8c, Theſe three "vip 
l — Sallet· oyle, from Sell. 

ſame day out · Carell chtled a /Caruell 70 ſhoare? 
a S. Michaelb, which carrycd letters thi y which we learnody 
that the Corrickes were, kom Tercers eight dayes belora 
The ſeuenth of Augyſtwe had bghoota line up vhich wee 


s 


chaſed towards Tercere with Pincefle:gherwentier beting 


, wr-euentookeber, there waxgioher 
bach, tilka, 


calme) and do wards cyening; 
5 Tunnes of good — M' ine, ccrtai 
2. & The 14. of Auguſt we came v the Hand e Fleres- 
her we determined —— 
ſuch as Seal So wwe manedojis bogs with ſome 
12.0, men, & rowcd tom atds the ſhoate. W hertoo lem we ag 
proched, the ſnhabita: ts chat were aſſambled at the landing placr, 
put foorth Ng un „ aut i 
N ; Wh 


eee ee 


« 

—— —— gave them es vnderſtand by 

is Portugall Intet ptetet, that he was a friend to their King Des 
Amo nie, and came not any way to iniute them, but chat he ment 
onety to haue ſome freſt water, and freſt victuales of them, by 
way ofcxchange for tome prouiſion that he had, as Oyl e, W ine, 
or pepper, to which they preſently agreed willingly, and ſem ſome 
of their co for Beefes and ſheepe and we in the meane ſea- 
fon marched Southward about a myle , to Vells Sande Crux, 
tom whence all the Iahabitants young and ould were d d 
and not any thing of vallewe letr, ee demaunding of them, 
what was the cauſe heereof, they anſwered , feare; as their yſuall 
manner was,whenany ſhips came necretheir coaſt. 
Wee found that parte ofthe Iland to bee full of great Rockye 
barren hiles and mountaines, little inhabited, by reaſon that it is 
molleſted with ſhippes of warte: which might partly appeare 7 
this tone of Sens Cn (being one oftheir chiefe rownes) whi 


was all ruinous, and (as it were) but the reliques of che ancient 


Towne,which had beene burnt about two yeares before, by cer 
tayne Engliſh ſhips of warre, as the Inhabitants there reported, 
At euening as we were in rowing towards the Vicrorie, an 
fiſh purſucd vs for the ſpace wel nigh of two myles together, 
for the moſt part fromthe boats ſterne not a ſpeares length, 
and ſometimes ſo nete, dat the boate ſtrooke ypou him, the typs 
of whole fynnes about the ghilles (appearing oft times aboue 
che water) were by cſtimationfoure or Loe yardes a ſunder, and 
— — halfe wide, which put vs in feare 
of ouerturning the Pinneſſe, but God be thiked (rowing as hard as 
we could) we eſcaped. 

When wee were about Heros, a little ſhip called the Drake, 
brought vs ward that the Caricky were at Tercers,of which news 
wewcre very 1 (ped vs thitherward with all the ſpeede we 
could: and by the way we camo to Fayel toad, the ſeuen and twen- 
tech day of Auguſt, after ſunne ſer, where we cſpyed certaine ſhips 
tyding at anker, to whom vec ſent the Savſve Hacks, a ſmall ſhippe, 


lacly 
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; 
lately conGrted with vs, and our (kiffe well manned, with | 
ſhips our men had fight about an houre in the ni towne 
diſcharging their great ordinance ſrom the Platforme there, in de- 
ſence of thoſe ſuippes, whe r wich the Maiſter onely of our Carualll 
was hurt, but in the end our men brought chem all out oſ the hax- 
bout, beeing ſix in number, whereof one was of 2 5 0, Tunnes, lodẽ 
wich Sugar, Ginger, Hides,8c, (ately come from the VV oft-Indies> 
Two of the worſt we let floate on the Sea, hauing tirſt taben out of 
them ſuch thinges as we liked. The other foure were ſent for Eag- 
land, the 30. day of Auguſt, | 
At the taking of theſe prizes, were conſorted with vs ſonie o- 
ther ſmall men of warte, as Maiſter Job» Daus, with his ſhip, Pin- 
neſſe, 8 Boate, Capraine wrie,with his ſhip , whoſe owner 
was S. Walker Ralcigh,the Barke of Lime, which was allo confor- 
ted with vs belore, 

- The laſt of Auguſt in the morning we came in ſight of Te 
erra, bee ing about 9. of 10. leagues from ſhoare, where we 
eſpicd comming towards wok 


mall boate vader faile , which ſee- 
med ſomewhat ſtrange vnto vs, becing ſafatre from land, and no 
ſnip inſight, cow mought belong: But comming neere, 
they put vs out ofdoubt, fue wing they were Engliſh men (eyyhe 
in number) that had lately beene priſoners in Tercera, and finding 
opportunitie to eſcape at that time, with that {mall boate, commit- 
ted thẽſelues to the (ca, vnder Gods prouidence, hauing no other , 
yard for their maine fayle, hut two pipe ſtaues tyed together by | 
the ends, and no more proviſion of vi cualles, th: they could bring 
in their pockets and boſomes, Hauing takenthem all into the V- 
corie, they gaue vs cettaine intelligence, that the Corricks wete de- 
partcd from thence about a weeke before, 3 
Thus beeing without any further hope of thoſe Carickes, wee 
relolued to tetutne for Fayall, with intent to ſurptie the Towne, 
But vutill the g. of September, e had either the winde fo contta- 
rie, or the weather ſo calme, that in all that time, we made ſcarce 
9. of 10. lcagues way, lingting vp and downe not far _—— 


— 


ol 


e taken) and ſome others,towafds Fajafl, Dm certain 
e Inlrabitants rietin a boate;and cume with une Liſter 
to my L: to whom he gaue this choyee: eyther to ſuſſe 
ly to enter into the platform there without reſiſtance. where hee 
and fits companic would remaine a ſpace without offering any 


and compound for the Ranſome of the Toywne: or c!fe to ſtand to 
the hazard of warre: | | | 
_ With theſe wordesthey "returned to the towne : But tHe 


oath, and allegeance to King Philip, ro giue ouer wi but fight, 
Whereupon my L.: corpm andeg the boates of cuerie ip, io be 


Preſently manncd.ang ſoone aft cr 
Abeba tlie on an W 


gded His men on the fl 
Bow alt 5lxgue ro che Wende 
1 from the platform: vpon the ppc of which hiftcerraine” 
* and Fm de Dom 8 oo 3 r 
Panics alſo appeated wich Ancients diplaye d, the one before the 
e the ſhoareby the ſea Gael marched towardes 
ot landing place, as though they would encounter vs; tbe other 
inayalley to the Southwarcs of the platlorme, as it they would 
de par to helpe the Townelmen:during Which time, they in 
t 


Atfötme allo played vpon vs wich great Ordinance, Not- 

hſtz ling my Lo: (bauing ſer his men in order) marched alongſt 
tbe ſea ſhoare, vpon the ſandes, betwixt the ſea and the Towne, 
rowardes the platforme, for the {pace of amyteor more, and then 
the ſhoare grawing, rockie, and permitting no further ptogreſſe, 
withotit much difficultie , hee entred | 


mo | 6 rhe *r6wne and paſ- 
{cd tlifough the ſtreet withour re ſiſtance, varo the plarforrne, 
tor hoſe Compane before.mcncyoned, army. L pros hing, 
erg Boch diſperſed, and ode) yanutedy** 5" 


: 
129 > * 7. 48 ' "Like: 


6s . 
' French of Septeinber; Breing Wedneſday in the afeetnoane}! 
Free eine againe to Fajell:roads: Whiteupon medlately my 
E:fentCaptaine Lifter, with one of & (whiome C-'Mownſen 


rhim quiet. 


comp 
inittricto them, that they (the Inhabitants) might come ymo him 


Keepers of. the placforme auitfwered ghar it was againſt chelt 
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7 
Likewiſe they of the platforme , ( beeiag all fied, at my 

Lacden comming thither) left him, and his Company ta (gals 

the Walles, to enter and take poſſeſſion without ruſiſſauce, 

In temeane time our ſhippes ccaſednor to hattet the forekuid 
Towneand Platforme with . ſhorte , 5 ſuch time W:iwee 
ſawe the Red-Croſſe of England foriſking, vpopthe Foreirgue 
thorcol.. ; N 
This Fayall is the principall Towneinall that Land; ” and. i 
ſcituate directly ouer againſt the high & mighiie mountaing Nice, 
lying to wardes the Wes North · weſt from chat moug becg 
ing deuided therefrom by a narrow Sca, which at that is by 
eſtumtion about ſome twoot᷑ three leagues ur breath, n 
the Llandes uf Fell avd Prov. ooo 


The Towne comeyned ſome three hundred He ＋ 
their houſes were faite, and ſirongly buylded of Lime and Stones 
& doubie courred wich hollow tyſes, much like our — 
but erat they ate leſſe at the one · end thenat the other, in manner ot 
— — figure. 
Tho fieſt court ſyeth with the hollow fides, and rere 
codes vpwand, the leſſor end of one tyle, 
ot rs other, in ſuch ſorte, as (all Longs 
houlc, from the Roofe tothe Eues) cheymake lo . 
there arc courſes of Fylcs layed. 
The ſocund coutſes are layed wich the round ſides, and 14 | 
bend ypwardes, couering vnder their hollownes che edges 
of the former courſes, in ſucn ſorte, that all the miner that 
dideth of lrom che backes of the Tyles chat are layed in ihe feco 
coutſes, an tunnetu done the foreſayde gattery withour' aint 
otinjeRion o? Morrer, wr myre, and ſo beeing ceued into 
Ciſternes, lupplyerh very well their  meveſſatie vles of freſh was? 
M hcreot otherwite there is great want in that place, 


Eurrie honuſe altuoſt had for tliis putpöſe my a" ci; 
tetne, or Wel N Backelide: Jo Which gat; 
SE Crd TC. 8 


„ 


rewe Vines {with ri cluſters of Grapes)making am ſha} 
— ow knowneand rein Eng, 
2ů215 1 make thẽ 
b fecſh and young: Pepper, Common: Figg- trec, 

both vrhite and red Fi es: Peach · trees, * ns 
erall: Orenges, Limoos, Quinces, Potato rootes , 8c, Sweet 
5 1 [ chinke) is there very common, euen for building 
My Lo: baving poſſeſſed himſelfe ol the towne andplarforme, 
andbecing caretull of the prefcruarion ofthe Towne, gave com- 
that no Marrtiner or Souldiour, ſhould enter into 


houlc,to make any ſpoyle thereof. Bur ally hce was care 
chat che Churches and houſes of Religion there, ſhould be kept in- 
ormed, through his . 


violate, which was accordingly 

ent, mon — parade By the teſt ofthe 
eyther foc want dge ofthe former Inhibmion 
er fordelire of ſpoyle and pray, was tified, and rankecked by the 
Souldiers and Marriners, who ſcarcely left any houſe vnſcarched, 
out af which re 
Apparell: And further ranged into the Country, . 
chem alſo were hurt by the Inhabicants. The Fryerie chere, con- 
teyning and maintaining 30. Fravciſeene 


Fryers (amongſt home 
wet could not finde any one able to ſpeake tuue wr wa was 
builded by a Fryer of Angrain Tercers, ofthe fame order, abourthe 
ofour Lord, 1906, The Tables in the Hall had ſeates for 


ove fide onely, and were alwayes coucred, as ready at all times 
for dinner or - is 

From W ay inthe aſternoone, at which time, we en- 
ted the Towne, vutill Saerday night we continued there, vntill 
che Inhabitants. hadagreed, and payed for the Ranſome of the 
Torna thouſand Ducats, moſt parte vvherof vvas Church. 


Weeonodiathe Callleeyght and fliic yron peece: . Or- 


1 ů — = 


uited to dinner-in the Vile 


to abſlaine from any furthet 
water, and victualls 
out aboade heere (v. uu. 
which had beene priſoners th 


with ys- 


the 
— heb 


denance, hetoft 8 | 8 or mote were 


— mounted vpoatheir cariages, 
latforme towards the lea tide, all gar Ordcnaun 


— ſet the Platforme on fire, and ſo depat 21 25 
a 

olthe Inhabitants as re willingly come 1 N Go- 
wer the Goucrnour,whocame but once onely to parlee about the 
Kanſome) onelye foure came and were well ente 
lemnely ted wich ſound of Drumme and Trumpets, 
of Ordenance : to whom my. L delivered his lever iublerie 


withownehandmporioga rep {WATER 


„ 
r 


Alſo 
Prot tranſlated from S. I: Ne of 
K. of Pertugei/ 0 England: Theſe priſoners wer 


* wee ſent our boar a ſhoare fr nen 


cy rcd ar ns ware a Dogs 
cat winde: which in the akernvone increaſed 


ET ok 


_— a XY 


Barricador vpon a 
: rooke, 
2 


e 


oa ny ek 


we ſet at libertie a 


— 


aß y with hi im, we were put in a ſod 
lone deer eye him mouc oh. of 
CLIT) N. 


— hey ſhip 2 ome 100 


the way. 
"os hs: is, in the night it liglitened much, W 
thebe o feat windler and rayne, which continged Sep, 17 
18. 19. 20. 21. The 27, hp e wee came againe into Fall 
rode to weigh - an anker which (for haſte & feate of foule wea- 
| ther y wee had leſt there before 2 where wee went a floare to fee 
thecowne; the people (is wee thoua hi hating now ſetled them- 
ſelues ace Hot not wittiſtanding many ot them, throùg 
tos much diftruſtfulnes, depatted and prepared to depart with 
theit packets at the frrſt fight of vs : vntiſl uch time as they were af 
fared by ti Lo · that out comming it amy way to intore the, 
butelrony to haue freſh vater, ind ſorne other thinges adedefull 
ber cornctiting them for the lame, 
So then wee Viewed the Townequictly, and bought ſuch 
Sitges yer delired for our mony, as if we had been in England. 
Auth yhelpedtto fill vs In freſh vnreceiding for tbeit palnes 
fuch fauſtaQtionas contented them. 
©" THE 557 dry wee wereforced 2p3ine to depaxt gem thente, 
beſbre wee had ſufficiently watered, by reafon of agreatteinpelt 
tha oddenly aroſe in the night, ini ſo much, that my Lot himſelſe 
—.— mignight ray fed but men out of the Cabines to weye 
Aker, blitifclfc alſo te gabe vi den ay aretze  Capſtcy,and 
wuerden dem vp den wer 
eee wee ſent out Caruell and the Surge lacks to the 
Michaels, to ſoe what they couldeſpye: We folowing 
ST vpon tbe zy. tay (pts 2d tro, eite within 
»Heof — le wyinderthe 20. 9, and 30, 
| exctirjutnto kr WAYKand could hor per nett e the 


Iland. chose 1. 
esc vt ſayledongſt Tere, and euen agaiuſt Braff 
ts alnexre to ee ovvde in that Had) 
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I, | 
towardes ther: but boeing o of da they ab be 8 bart be 


elcaped vs. 
In the afteruoone wee came neete to Gratis a, where on 4 
Lo: foorilivith ſent Captaine Lier 0 be ne 3 
vnderſtagdh chat his delite was onely to haue Water. {= 
ache, an) ſom: freſh vitualls, andogyany funhey $0 Vier 
them, They aunſwercdrhey SE relolite anſwer to this 


demaund, vntil the Gquernours of ellandhad conlulted cher up- 


goa, & therefore delit him 10 {a againec 9, the the ne n = C. 
"Vppon the i. Me ohe Pg 970 8 1 n. 
our long boite and Dion; Ft tho 5 4 


do: ot Co mein together i 
his ſhippe: Fer wee now yanted 
when aut men wopldha Fra 
would not ſuffer them. nd Tr 
ih ancient ee ragt diſt ve-S0c 
wack ofiade PRKY Where 
Aſ1duantage: 0 3 ang 


were ves inc 


0 ja 
were e (trookep wit 5 5 
BY 


Guy e acke 
ration was mie o 1 „ 
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petill for want of men to bring her home, Therefore, my, Lot 
thought 
little matuell at their inhumamicy, and crueltie which they had ſſje- 
wed towardes his men, leetng they were ſe;# by him vnto them 
in peaceable manner to receme their abſwere which they had pro- 


miſed to give the day betore; and that were it not for Dow Antonis 


their law full King his ſake, hee could not put vp ſo great iniury ac 


kt ben td dr ite to them to tis effect? That he cbuſd not a 


theit handes, without tult reuengement ypon them: Notwith- 
ſtanding for Des 4=tonio his ſake, wh oſe friend he was, bee was' 


yet content to ſend to them once againe for their anſwere: At night: 


Captaine Lifey retutned with this anſwere from them. That their 


Gunner ſhot of one bf their peeces,whrich was charged with pow- 
inking it had beene 


der onely, aud was ſtoppedy which our men, 
ſhot at them, ſhot againe; and fo began the fight: andthar the next 
. fend my Lo: a reſolute aunſwere to his de. 


ag thev 
— * as yet they could not know their Gouetnours minde 


heercin, The next morning there came ymo vs a boate from the 


f. oare wich a 
ofthe Iland, who agreed with my Lo: that hee ſhould haue of th 

60.Buttes of wine, and frefh victualls to refreſh himſelſe and l. 

companie withall: But as for freſh water, they could not ſatilf: 
our need therein, having themſclues little or none, ſauing ſuch as 
they ſaued in veſlells or Ciſternes when it tayned, and that they 
had rather giue vs two Tunes of wine, then one of water: But 
they requelted that our Souldicrs might not come on ſhoare, for 


Co 
ul [tayed ry 
viſion, This ſhi 


eg arich Prize 


of truce, wherin were three of the chieſe mer 


1 
pound, which bruug. a newes that the VV eft-[naiax r eete cya. 
not yet cotne, but would come yerie ſhortly, But ate witf the 
® V.i&or put ol to ſea: And vpon Saturday the fourth of October, 
wee tooke a French ſhip of S. Aaloes(a Citye of the yaholy league) 
loden with fiſh from New. fonud· land: which had beene in fo grear 
a tempeſt, chat ſhee was conſtrayned to cut her maine maſt ouer- 
boord for her ſaſetie, and was now comming to Gracroſa,to tepaire : 
her ſelfe, But ſo hardly it befell her, that ſhe did not onely not re- 2» 
paire her former loſſes, but loſt al that remained vnto vs. The chieſe 1 
of her men wee tooke into our ſhippe, and ſent ſome of out men 
Mariners, and Souldiers into her to bring her into England. 
Vppon the Sonday following at night, all our promiſed pro- 
uifion was brought vnto vs from Gratioſa: And we friendly dif. | 
miſled the Ilanders with a i peale' of Ordenance. | 
Vpon Monday, Tueſday, aud VV cdneſday, wee plyed to and 
fro about thoſe Ilandes, becing veric rough weather, And 
vpon day at night, becing drius ſome three or foure leagues- 
from Tercere, wee fawe 15. ſayle of the VV eff- Indian Fleet e com. 
ming into the Hauen at Aera in Tercera. But the winde wag 
ſuch, that for the ſpace of foure dayes after, though wee lay as cloſe 
by the winde as was poſlible, yet wee could not comeneere them, 
In this time we loſt our late Fren ch prize, not beeing abletolye ſo 
neete the winde, as wee, and heard no more of her, till wee came 
to England, where ſhee ſafely arrived, Vpon Monday wee came 
very neere the Hauen mouth, becing minded to haue runne in a- 
mongſt them and to haue fetched out ſome of them, it it had been 
poſſible: But in the end this enter prixe was deemed too daunge- 
rous: b ſtrengrh of the place where they rode, beeing 
haled and in neerer the towne, at the firſt ſight of our ap- 
proching, and lying vnder the protection ofthe Caſtle of Braſill, 
on the one ſideſhauing in it fiue and twentic peeces of Ordenance} 
anda Fort on the other ſide, wherein were 13, or 1 4, great Brafle 
r gere- wee oe necre land, the winde proued too 
vin to ent Foy 
eee 8. * 5 ..,» wp 
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uclday (14. Oob, )we ſent our boate to the roads; 
to found the depth, to ſee ifthere were any anchoring place for vs, ® 
where wee might lye without ſhot of the Caſtle and Fort, & wich- 
in ſhot of ſame of thole ſhippes, that wee might either make them 
tome out to vs, or ſinke them where they lay. Out boate reguancd 
having found gut ſuch a place as wee deſited, but tha wiade Would 
not ſuffet vs to come nccre it, and agame i wocould haue ancho- 
red thete, it was thought likely chat they would ratker ruu them - 
ſclues a grovyndꝭ to ſauc the ir liue a d libetties, and ſame ot their 
es, then come ſootth tolvalether libettues aud goodes to vs 
eit enemies. So wee ſhot at them to (ce if wee could reach them, 
byr it fell farre ſhort, Aud thus wee departed, thinking it not- 
bable, that they would come foorth ſo long as wee ware Er 
chem beiote the hauen mouth, ot avith inſi thr of them. For t 
ſpace of 5, daics aſtet wes put otto lea, & lav without 5. 
& {ca Pinncſſe to lye out of ſi ht. clole by che ſuote, co bring 
Word if they ſtould cane tootth After a hie the Piugeſle reiuc ). 
ned, aod could vs dat tho. c ſtups in tine lauen, had taken downe 
their ſayles, and letdowne their ioppe maſtes: ſo chat wee luppo- 
ed they would neuer come fpgth, tillt ey per iued ys to be quite 
One.. E of ** N b | ' 1742 421 
gd VE vpon the 20. of Ocober, heat ing that there were 
genaine-Scotuſb ſbippes at S. Michsr's, wee ſay led: thither, an. 
tound thets one ſcottiſh toader, and two or three more at VII 
Traue, the ne xt road, a lcague ot two troni the towne of S. Mi. 
ehaels, to the Eaſt war des: of whome wee had forour relieſe ſome 
mall. quantitie ot inc (v, lome inuc ot fix bu: tea them all 
and ome freſn water, Put uoching whefere talcrie our tune. 
. Vppov Tuelday the one and tweuteth of Octpber, wee ſont, 
— — boate ta ſhoate tor treſh water at a brooke a lutle to che 
YV.chwag-s from Va france. I PTR 
7 Barche Inhabpongrdpyingegyrame dow ne with fc Ancicuts: 
diſplayed, and about eee and fi. ie ma a yd 49 ws; 
lang our landing, So our fncy gauing ſpcut all their powder vp- 
| 2 
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_ chem inatrempeu'y, to land, and not beeing able to preuaile 
x | * 


great oddes, returned fruſttate. 
From hence ee departed rowardes S. Marrs Iland, min- 


ding to water there, and then to goc for the coaſte of Spaine. Foa 
wee had intelligence that it was a place of no great force, and that 
wee might vratet there very well; Therefore vpon Fryday foh. 
lowing my Lord ſent Cap aiue Leer, and Captaine PL mics Prof 
tes no {tr Anas Prefton (whonot long belore came to v. out of 
his owne ſhippe,and ſhee looſing vs in the night, hee was forced 
to tatiy ſti} with vs) with our long boate and Pinneſſe, and ſome 
ſi tie ot ſeuentie ſnot in chem, both with a friendly letter to the l. 
lande rs, that they would graunt vs leaue to water, and wee would 
no farther trouble then. 924 i 
So wee depart-d from the Vetery for the Ilan d, about nine a 
clocke inthe tor enoone, and rowed'reſhly- vntill about 3 adocke 
aſternoone. At which time out men beeing fomcthing wearye 
with rowing; and beeing within a league or two of the ſhoare, and 
4. ot q. league from the Viſlory, they eſpyed (to their i elteſhing 
rwo fhippes tyding at Ankot hard vnder the Towne, Hhereupon 
hating ſhifted ſome 6. ox 7. of our men into Captune Daum his 
boate, beeing too much peſtered in our ow ne, and retayning with 
ys ſome twentie ſhot in the Pinneſle, wee made way towardes 
them with all the ſpeede wee could. 45 
Buy the way as we rowed we ſawe boates paſſing betwixrthe 
roaders andthe ſhoare, and men in their ſhirtes fwimming & wa- 
ding to ſhoare (who as wee percciued atterwardes ) were labou- 
ring to let thoſe ſhippes faſt on grownd, and the Inhabicants as 
brhiely preparing chemſelues tor the defence of thoſe toaders, 
their Hand, and themſelnes. VV hen vvee came neere them Cap. 
Lifter commauded the Trum pets to bee founded) but pre hibited 
any ſhot to be diſchargedat them, vntill they had direction trom 
him: But ſome of the company, either not vvell perceiuing, ox 
tegardumg vvhat hee ſayd, immediately vppon the ſounde of 
the Ttumpe ties diſcharged thei Peoces at dhe Tlanders, 

* $ | | „ wvyli 
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Thich forche moſt patrelayintrenches and ne fed place wt 
ſeene to their owne beſt aduantage: WhO im diatc iy t le- 
ite at vs, both with ſmall and great ſhot, wihoun danger to thẽ. of 
ſelues: Not wittiſtãding Captaine Lifter eat neſtiy haſtened forward 
the Saylers that rowed, who began to ſhrinke at the ſhoe ſe 
Aaltabouttheir cares, and himielte firſt cutting one-ofthe {hi 
chat lay a little furcher from ſhoare, then the other, wee ſpeedely 
followed aſter him into her, ſtill plyi with our ſhotte. And 
Having cut in ſunder their Cables, and Haucers, towed her away 
with our Pinneſſe. Inthe meane time Captayne Daus his boate 
ouertookłe vs, and entred into the other ſhippe, which allo (as the 
former) was forſaken by all her men: But they were conſtrained to 


leaue her & to come àgaine into their boate(whilt ſhot & Rones 
from ſhoare flewe faſt amongſt them) her to ſticke ſo faſte 
ewnde,that they could not ſtirte her: whi Towneſmen 


4 
— and ſeeing that they were but ſewe innumber: 8 
vs (buſied about the other — toayde them, were 
— Realm them. — vn- 
to vs, and fo together wee came awaytowards iſtoq, towing 
after vs the prize we had now taken, which was 05 2 
Baile, loden with Sugar. 
5 rm 
= it is like ietla hurt, hyi parte 
behinde None walles, which were ——— hard 
by the ſea (ide, pon the end of the hill the Towne 
loode, betwixt two valleyes · V pon the toppe ofthe hill lay their 
—ͤ— — as they. had) wherewith 2 
, whereof one peatced through our Prizes ſide, and yl 

in the ſhippe vvithout doing auy morebarme. 
Te nen day we wen againe ſot water to the fame Hand, 
but not knowing before the inconuenience and di of 
the place where wee attempted to hnd, we returned 

- The awo night Oc. 24. wee departed ſar S. Handfor 


Seſh water, w ther we came on Monday following Octo 2 


= 
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eſpyed where a ſpout of water came running downe 
the — and long boate — preſenthy manned, rs Ke vnder 
the oonduct of Captaine Praten, and Captaine Monſon, by vhm 
my Lo: ſent a leer to the Handers as before, to graunt vs leaue to 
water onel y, and wee would ao further trouble che, notwichſtan 
ding out wen comming on ſhoare, found ſome ofthe poore Tan. 
ders wtiich for ſeare of vs hid themſelues amongſt the rockes. 
And on Wedneſday following 3 1 with o 
water, whereof they brought onely 6. Tunnes for the Victory, al- 
kdging they copld tt no more, chinkiug (as it was ppt) 


Ab 


chat my Lo: hauing no more prouiſion of water and wine, but on · 


ly t 2. Tunes, would not goe for the coaſt of Spaine, but ſtraight 
tor the coaſt of England, as many of our men greatly deſited: not · 
withſtanding my Lo: was yawilliag ſo to do and was minded the 
next dayto haue takenin more water: but through roughnes of 
theſeas and winde, and vnwillingnes ofhis men it was not done. 
Let my Lo: d not to returne with fo much prouiſſon vn. 
ipeut: and his voyage (as hee thought) not yet performed in ſuch 
fort as moughr gine ſome reaſonable contentment ot ſatiſſactiou 
to him(clte and others, | 

Therefore becauſe no more water could now connenientlye 
bcegorren, and becing yncertaine when it could bee gotren , and 
che time of our ſtayingabroad aK{o vncertaine, the marter _—_ 
referred to the choyce ot the whole companie, whither they w 
tarrie longer, till wee migtt be more ſufficiemly ptouided of freſh 
water, or goe by the coaſt of Spaine for England, with halte ſo 
much allowance ot drinke as betore,they willingly agreed, that 
enccy meaſe ſhould bee atlowed at one meale but halie ſo much 
drinke as they were accuſtomed (exc ept them that wete ſicke or 
wounded) and ſo to goe for England, taking the coaſt of Spaine 
tn our way, to lee it ee could that way make vp our voyage. 

Vpen Saturday Octob, zr , wee ſerie the Margarer{ becaule ſhe 
leaked much) directly for England: togithet with the Prize ot gra- 
Au chich wee toke at S, Atari, and in them ſome of out hurt iæ 
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13 
.wounded 10 or other wile ſcke, were ſeat home, as they defired, 
for lan A1.:3% "2 | 44 1” LA . 762 
But ve held on our coutſe for the coaſt of Spuine, x ith a faire 
winde and a large( uch before we ſeldome bad) And vpõ Tucls 
0 lollorving (Noucmb. 4. wer g ſpied ay nah belote. va, 
which wee chaledzill about, three aglocke Mg tg be »:136 
vrhichcime, we oucrtaking her, ſhee ſtrooks q la, and beetug do: 
mwmanded who was her Owner, and from whence ſhee was, they 
anſwered a Pertagall, and from F arvazbucke in Erafule . She was 
ſhip oi ſome io. Tunnes burden traughted.with 4 i o. cheſtcs of 
Sugar, and 30. Kintalles of Braſill-wood, cucric, Kuntall G 
ping +00, pound weight: wee tooke her in Cat. 2 g. 480 about 
200, leagues fro Liſdone weſtwardes, Captaine Preften was preſeut 
ly ſent vnto her, ho brought the principalleſt p het menaboord 
the Valery, and ccttaine of out men Martine ts and Spuldiert werg 
ent abogrd her. The Portugal; of this prize tould ys chat. hei 
wc another ſhippe beſote them that day. about noone tr: Having 
therefore diſpatched all things about the prize aforęſaid, and leſt 
pur long boate with Captaine Dauir, taking his leſſer boate with 
ve, wee made way aftcr this other ſhip withall the fayles weg 
could beare, houiding on our courſe duc Eaſt, and.giving order 


to Captaine Daw his ſhuppe,and the prizc that they ſhould folJouy 


ys due Eaſt, and that if they had ſight of vs the morning follow! 
ng e lor Englaud. | * 


1 


they ſhould follow vs ſtill:itnor, they ſhould 
1. Thenextmornig wee eſpied. not the Gyle which wee chaſec 
3nd Captaine Davis his ſtup & the Prize vvere behinde.ys out 

lu: But the next Thurſday Nouemb. 6. (becivg in Latinide. 38. 
degrees 30. and about ſome 60, leagues from Liſbene weſtwardes 
eaxly · in the morning Captaine Preſſas deſcrieda ſayle tome two or 
threeleagues a head ys, after which vvce preſently haſtened out 
chaſe, and ouertooke her about 8. or g. ot the clocke before noone, 
She came lately from S. Michaels roade, hauing beene before at 
Braſil loden with Sugar and Eraſal. Haning ſent our boate to them 


ro ring ſome ofthe chick oftheir men aboord the Vero inche 
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19 
meine time vvhileſtthey vve re in coming to vs; one out ofthe 
mayne top eſpied another ſayle a head, ſome three or foure league? 
from vs, So immediately vpon the returne of our boate, hauing 
ſent het backe agaiue vvith ſome of our men aboordthe ptixe, vve 
purſucd ſpeedilye this nev v chaſe, vvrth all the ſayles vver could 
Pick on, & a bouttvvoa docłe aſternoone oucrtooke her: Shee 
ad made ptouiſion to fight with vs, hauing hanged the ſides ot 
the ſhipſorhicke with hides (hete with eſpecially ſhe was loden) 
chat Muſket ſhot could not haue pearced them: but care wee had 
diſcharged two. great peaces of our Ordanance at her. ſnee ſtrooke 
ſayle, and approching ncerer, we asking whence they were, they 
anſweredfrom ther. Indies, from Mexico, and S. lobn de L- 
we (truely called V ibi) This ſhippe was offome three or foure 
Rundred Tunes, 4nd had in her ſeuen hundred hides, wootth to 
ſuillingra petce: fix Cheſtes of Cutchinell.euety Cheſt e 
one hundred pound weight, and euery pound woorth ſix and: 
wwenticthillings$, pence, and certaine Cheſtes of Sugar & Chu 
diſhes, wirh lome plate and ſiluer. | PE 4 
he Capraine of her as an Itcliav. and by his behauiour ſee? 
Med to bee a grave, wiſe, and ciuile man: he had put in aduemute 
in this ſhip ue and twentiè thouſind Ducats. Wee tooke him 
with certaine other of her ctuefeſt men (which were Span iardes) 
into the Victrey: And Captathe Lifter with ſo many other of the 
ctticfeſt'dfour Matiners, Sauldiers, & Saylours, as wererhoughe: 
ſufficient, to the number of ewentie or there aboucs, were ſent 
imo her. In the meanetime (wee ſtaying) our other Prizes whicty 
followed after, came vp to v. Aud now wee had our hands ful 
Ad wich. lo ſnaped our courſe for England, for ſo it was thought 
meeteſt, bingo wlo many Portugalls, Spaniards, c Frenchms: 
And gſt᷑ d chat if we ſhould haue crak? any more prizes aſterwards 
Had not been we able to haue mãneu them without endange· 
Aug our ſclues. So about {rx of the clocke in the attetnoons. 
(hay dut ocher Prit had owertaken vs) wee let layle for Eng- 
land. But ure pix es ide bew ing able to beate vs companic without? 
{paring chem many of our layles which caulcd our ſhip to rowle & 
3 a wallowe, 
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'» 
wallow in ſuch fort that it was not onely vety troubleſome to vs; 
dut, as it was thought, would allo have put the maine maſt in dan- 
ger ot falling ouerboord: bauing acquainted them with theſe in- 
conucniences, wee gave them direction to keepe their cout les to- 
An tollowing vs, and ſo to come to Pert Wee rooke 
is laſt Prize in the Latitude of 39 degrees, & about 46. leagues 
to the M eſtwardes trom the roeke. 

She was one ofthoſe ſix : cene ſhippes which we ſawe going into 
Hauen at Azgrain Tercera, Octo 8 Some of the men that we 
tooke out of her tould vs that wluleſt wee were plying vp aud 
downebctorethat haver, as before was ſhe ed, expecting the 
comming toorth of thole ſkippes: Thre of the greatclt and beſt of 
chem, at the appointment of the Gouernout ot Tercers, were vn- 
loden of their ercafuse & marchandiſe And in euer ot them wete 
put three hundred Souldiers, which were appointed to haue come 
to lay the Vierery aboorde in the night, and take her: But 
ee — mould hauc beene done the Vo ctam was gone out of 
: I wee went merrely before the winde wich all the fayles 
weecould beare, in ſo much that in the ſpace of 24. houtes,, wee 
ſuyled necre ſeuen and fortic leagues, that is leucnicere Engliſh 
wyles , betwixt Fry day at noone & Saturday at noone (notwithe 
Kanding the ſhippe was vetie foule, and much growne, with long 
being at (ca) which cauc d ſome of our companit to make accompt 
they would ſce what running at tilt there ſhould bee at W bitchall 
vpon the Qu. day, Others were imagining what a Chriſtmas 
they would keepe in England with their ſhares of the Prizes wee 
had taken. But ſo it beiell. that wee kept a could Chriſtmas with 
the Biſhop and lis clarkes (rockes tliat lye to the VV eſt ward trotm- 
2 the weſterne partes ot England) For ſoone aer the wind 
ring, came about to the Eaftivardes(the worſt parte of the hea- 
uens for vs, from which the winde could blow) in ſuch ſort, that: 

wee could not ferch any part of England. And heereuppon alſo 


our allowance of drinkc)whuch was (cant inough beſote, was yet 
more 


26 - 
more ſcntened, becauſe of the ſcarcitie thereof in the ſhip. Soda 


BOW a man was allowed bur halſe a pintc ata meale, and that many 
times cold water, and frarce fweete, Notwithſtanding this was 
an happie eſtate in compariſon of that x hich followed. For from 


; 


halfe a pinte wee came to a quarter, & that laſted not long neither, 
fo that by reaſon of this great ſcarc itie oldrm ke, and contratietie 
winde, wee thought to put into /relaed,thete to reliele out wants, 
But when wee come neere thither yingat Hall all night (tatrying 
for the daylight ol the next morniug, a we might the ſafe· 
lyet bring our ſhippe into ſame conuenicnt. Hatbour there ) wee 
were driuen lo fatte toleewardes, that wee could ſetch no partof 
Ireland, fo as Wich heauie hearts and fad cheare, wee were con- 
ſtreined torcturne backe againe , and exgecttill it ſhould pleaſe 
God to ſend vs a taire windecither tor England or Ireland. Inthe 
meane time wee were allowed euery man three ot ſoute ſpoones 
full of V ineger to drinke at a meale, ſor other drinke we had none 
Quing ondy attwo or three meales, when wee had in ſteede heerof 
* wine, which was wringed out of the W. ine- les that 
remained, V ith this hard fare (for by reaion of our great want of 
dtinke, wer durſt cate but 2 wee continued tot the ſpact 
of a four tnight or thereaboutes: Sauing that now and thien we fea» 
ſed for ir in the meane time: And that was when there fell any 
hayle or taine: Ihe Haile-ſtones wee gathered vp & did eate thẽ 
more ple alamly then itthey had beene the ſweeteſt Comfits in the 
vvor ld: The Raine - drops vvere lo carefully laued, that ſo ne ere 
as vve could, not one vvaʒ loſt in all our ſhippe. Some hanged vp 
ſheetes tyed vvith cordes by the foure cornets, and a vveight in 
the midſt, that the yvarer might tunne dovyne thither, and lo bee 
receiued into ſome vellell ſet or hanged vnderneth: Some that 
vvamed ſhectes, hanged vp napkens, and clouts, and vvatehed the 
il they v vere thoro w vvet then vvtinging and fucking out the 
vvater. And that v vatet vvhich ſell dov vne and waſhed away e 
the fithe and ſoyling of the Ship. tt od vnder foote, as bad as run- 
neth dovvn: the . vyvben it rayne ih, vvas = 
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16RT Wit p, but Fatched and attended carefu ly (yea dix: 
tlmes with ſtrifeand contention)at euety ſcup-hole & other place 
where it tanne downe, with diſhes, pots, cannes, & Tarres, wher- 
of ſome drunke hatty drawghtes euen as it vas, mud and all, Wich- 
out tattying ti cle ut ſeitle it. Others ce led it firſt but nar ol, 
for-it was ſo thicke & went ſo ſlowly thorow, that they mouglit 
ill endure to tatty ſo long, and were loath to looſe too much of 
ſuch ptetious ſtuffe: fame licked with their tongues (like dogges) 
the boardes vnder fexqe, che ſides, rayles, and Maſts of the ſhippe: 
others that were mote ingenious, faſtened girdles or ropes about 
the Maſts dawbing tallow berwixtthern and the maſt ( that the 
raine might not rutme dovvne betweene) in ſuch ſort, that thoſe 
ropes or gitdles hanging lo\vet on the one ſide then on the other, 
a ſpout ot leather was taſtened to thelowelt part ot them, that all 
che rayne deopa that tame running done the maſt}, might meete 
togither at that place, and there bee teceiuedt. 22 
He chat got acamne of water by theſe meanes, was ſpokey of, 
ſued to, and ęnuy ed as à rich inan. Qnam prlchrum giite wonftra- 
„ dicier ic eſt, Som of the poore Span ats chat ce had raken 
(who not withflanding ba) che lame allowance that oug pwne mẽ 
had) would come and craue of ys tor the louc gf God, but ſõ wuch 
water as they,couldhould in the hollow of their hand: ind they 
had it, notwiſtandio g our great extrecite, to teach thera ſom 

bumanity iu ſteade of their accuifomed barbaruy, both $0, 5. aN 
other nations heeretofore. They pit alla hullets ot Ieade into cheit 
mouthes to ſla ke theit thirſt. + „ 


Now. in cuery coruet ofthe ſhippe were heard the lamonta- 
blecties of ſicke & wound men founding, wackully in our cares. 
crying out and pitti fully cornplaining for want of dr oe; beci ng 
ready to dye, yea many dving for lacke thereof, ſo as by reaſon of 
this great extremity wee loſt many more men, then wee had dong 
allthe voyage before 2, bauing be fore this; time becue ſo land 

ſufficiemly ptouided for, that wee liued in manner * nl 
. N CA — 
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00 apd qyedas lx n if wg ha beene i England, her- 
* 0 


As dy cucry day ce were lt ougrboprd. 
„che lcond date of Decernb. 1 > 8. waz a fealivall day 
F n forthen grayggda pood pace, and ee ſaugg io me prety 

1 r Ge PTR: well wes ſor 


fog of tau ne water thoughwe it and that at 
Nee ehe fo abe hot w ihne ding it 
were muddy and bitter awith waſhing thc ſhippe, but wich ſome 


gar hich e had to ſwegten it wit a1) it wepe merry done, 
yet remembred wec and with for with all our, beats „ many: 
Condiht, Pumpe, Spring, and ſtreame of eleare ſweete inning 
water in England: For how {ocueT. miſerable Joo had accounpte 

ſome poore (dules whome wee had ſcenc riven for thitſt to 
drinke thetot, yet row happie we would hauethought our ſclues 
il ve might hays bad our Hills ot the fanze; yet ſhould wee have fa- 
red the better whh thigour pgorce'ealfiag, it Nee might haue ha 

our m;are and drinke Jacpand 'F wulf 4 f was) Land quietly! 
betotẽ vs, but bel i c ag ihe former extremiti s, wee were ſo tol= 
led & turmoy led with ſuc h horrible ſtot my & tempeſteous wea- 
ther, that cuery man had beſt hould faſt his Canne, Cup, & Diſh 
in his handes, yea & himſeſſe too many tini cs, by the ropes, railes, 
or ſides of the ſhippe , or elle hee ſhould foone finde all yn- 


. = . 


der fe cte. ; 
' * Heerewith our maine ſayle was torne from the yarde and 
blowne overboorde quite away into the ſea without recoverye, 
and our other [ayles lo rent and torne (from fide to fide of them) 
that hardly an ot them eſcaped hole, The raging waues and fo- 
ming furges ofthe ſca came rowling like mountaines one after au- 
other, and oꝑertaked the waſt otthe ſhippe like a mighty river tun 
ning ouer it, wheras in faire weather it was neere 20. foote aboue 
the water, that no we might well crie out with the Poet. 
Heu miſero quants montes voluntur aquarum, ; 

lam iam taftures ſydera ſumma pues. 
Menu miſers quanti ſubſidunt xquore vallia, 

000 Nw 14612885 bartara wigra peochy 


0 
Yearather with the Princely Prophet p ae. i 5. vert 20 


They mount vy 1) branes, ant deſcend to tb deepe (fo that their ſoalr el · 


teth away for tro able: they reele to and ſro. and fagger liks a be 
, aud al their m1 is ges. Wich this excremitie of foule 
weather the ſhippe was ſo tofled and ſhaken, that by che . 
oyſc it made, and by the leaking which Was now much wore thi 

| frare-it would haue ſhaken in ſunder, 


ordinary, wee were in great w 
ſo that no alſo we had iuſt cauſe to pray alitcle otherwiſe the the 


Poer though matring the Vet. yet: mending the meaning. 


| | 12 
| Prarmarixey Cili, quid u niſi vote ſaperſust, 
; Solare ſuaſſatæ percite mv rats. | 


Notwithſtanding it pleaſed God ofhis greate goodnes to deli: 
der v, out of this danger, Then forthwith a new maine ſayle was 
yard, & che reſt cepayred as time & place 


made and faſtenedto 
would ſuffer, which wee had no ſooner done, but yer againe wee 
weretroubled with as greate extreamitie as betore, ſo that againe 
ee were like to haue loſt out newe maine ſayle, had not Maiſtet 
rell Antory the Maiſter ofthe Shippe himſelſe (when none elt 
would or durſt) ventured wich danger of drowning by creeping 
along vppon the maine yarde (which was let done cloſe by the 
rayles) to gather it vp ont of the ſea, and to faſten it theretoo, being 
in 75 meane while oft times ducked ouer head and eares iuto 


Theſe ſtormes were fo terrible, thatthere were ſome inour 


compatiic, which conſeſſed they had gone to ſeas lor the ſpace of 
twemie yeares, and had neuer ſeene rhe like, and yowed that ife- 
verthey retutned fate home, they would neuet come to Sea 


aine. SAR Sg 
* The laſt of Nouember at night wee met with an Engliſh ſhip, 
out of which (becauſe it was too late that night) it was agreed that 


princgwhich, as they . 


we ſhould haue had the next morning twoo or three Tunnes of 


— — | 


I5 6 

faue onely a bute or td, which they wuſt necdes refſerue for 
their owne vie : but after that, wee heard of them no more, till 
they were let on grownd vpan the coaſt of Ireland, where t ap- 
peared that they might haue ſpared vs much more then they pre. 
tended they could, fo as they might well tue telieued out great 
neceſſities, and haue had lufficicat for chemſclues beſides, o bring 
chem into England, 4 

The firſt of Docember at night wee ſpoke with an other Eng” 
lid ſhippe,, and had ſotnce'beere out of her, but not lufficientto:care = 
:0 England, fo that wee were conſtrained to put imo Ire 


ry Ys i 
Land, the winde ſoletuing. 1 
The nett dy wee came to an anker,not farre fromthe 8 teliogk 


vnder che land and winde, here we were ſomewhat more quiet, 
bur (that beeing no ſafe harbour to dide in) the dext morning we 
went about to weigh anker, but hauing ſome of our men haute tr 
the Capſten, wee were faine to giue ouex and leaue it behinde, 
bulding on our courſe to Ventre hauen, here wee fafely arryuell 
e lame day that place beeing a very ſafe & conucutenm harbour 
for vs, that now wee might {ig as wee had iuſt cauſe, They rhes 
goe be ta abr ſca, . 

So ſoone as wee had anchered heere my Lord went forth 
to ſhoarc, and brought in preſently freſh vater and freſh — 5 
as Muttons, Pigget, Hennes. Sc. to refreſh his company witha 
Notwithſtanding himielſe had lately beene very woke etal 
of the lame ex ttemitye that his company did: For in thetime of out 
former want, hauing a little iteſh vater jeft him remain in a pot, 
in the night it was broken, and the water drunke and dtyed vppe. 
aſter the ſicke and wourded men were cartyed to the de 
prinoipall Towne, called Ding/cecafs,becing about three myles di- 
ant from che foteiaid hauen, wher out ſhippe roade, to che Eaſt. 
wardcs, that there they might bee the bettet refreſhed, and had ie 
Chirurgians diylye to attend ypen them, Heere wee well refref 
ed out lelues whileſt che Triſh Harpe founded froeerelye * | 


are, and heere wewho. F 
net 


ww x 


20. 


ar half deade, had aur lives (as tere) 19 ta Fate th de 
[of ; This:Nay leacuſh is the chicks Towns! ina (At Ratz of. [xc an 
A cone 3 maync ſirecte, from whence ome Imalles 
doc proccede. On eyther {ide it hath had Gates (az n ſeemeth) 1 3] 
times paſtateyth:r end to open and ſhut as a 7009 of warxc, 
I nl alſo. Lc houſes ate very ſtröugy built with 0 None 
Valles, and narrow windowes lake vito C Ee, for a: Bae bs 
felled, in time of a . realon of the wild Ti ot ketwile, 
they vſed their houſes fox their, defeuce as Caltells The Calle 
all cke houſes inche Towne, ſaut tours, were = 7 5 705 
ruinated bythe Earle of Defeat. Theſe ſoute f 1 cs ſes Kiri bf 
ſelucs.agatalt hin: and yuthſtoode him and All per 2 
tce, ſo as lic could not me them. 

I her remaynethycta thicke, ſtone wal that poſteih Guerchivart 
the midſt ol the ſtreets which was a parte of their fartification, 
Not wicliſtanding whileſtthey thus det nded them mſclug,aslon 
etthemycr aliuc,conteſſcd, they were driven toas greateeSig 

tics as the Icwes, belicged by verry the Romaine Emperour,inlg 
zuch that they were cor -ſtrained to cate deade mens carcalcs ſot 
nger. The towue is againe ſomewhat repayred ,. but m effed 
gheze-remaine but the tuines ofthe former towne, "Commoplyd 
they haue no Climnigs in their boules , excepting them of the 
| 1 ſotte, (o chat the Imoke was very troubleſome to ys,tyhulſt 
"wee. continucd there. Their Fewel! is Turfes, which they! haue 
very good, aud „birds or furges. There grower little W oog 
thereaboutes, which maketh building g chargeable there: as ally 
want ofh;me {as the; reported) yhicl they? ate faineto fetch from 
fart, when they haue necde thereoi. But of ſtones thexe is ſtore 
. ſo iat with tbem hey cor: monly, make their hedges t to 
each mans gtovnd from other, and the grow wade” (cemerh 
oathing elle 'withtr but roc kes and ſtones: Yet it is very ſtuſt 
full and plentiful of graſſe aud graine, az maye appeate by the a- 
Houudance of Kine and Cartel! there: in ſo much ihat e had good 
puntons (th ough | ſomewhatleſlc then outꝭ u England) for we 
22 1 C! mon" 


© WSclicache Miniſter begiuueth prayers, 72 Wann 


EY - 

N. 

Mill! geo fle groatess 'peece, Ming pigges 2nd henh des for three 
ence a pecce. 
The greateſt wantis induſtrious; painefull, an | huſbandlye 

Inhabitamtyro al and teſmme the grow fide : for the common! 
fort, itthc) can pfoutdet lufficent to lefur iron band to mourh, take 
do further care. 

Ot mom (as it ſeemeth) there is very mall tore oi 
Very; — perhaps wat che cauſe that fir of tem double 

thy rrzcs of rat things wee bought of rherh, more tn 

11% 10 0 D Pars either, 05 
ond land was heege to be had for foure pence the Aceh 
Yun erent, There ate. Mines of A llome, Tinne, Brafle, and / 
gt nes we kite there. a dene a5 Chriſtall, rittal 
red like Diamonds. | 

* 1 parteokthe reps Mult of greate Aforncaiues * 
Hills, from whencecame running downethe plenſant ftreameb 
of fy tte Reſh running water The natural hardnes of that aui 
on appeareth in this „ih. ichen a) ali chi}dzer, tunne vluaHy in che 
Midlt of Wimmer N die the ftrbetes bartYoore dc bare eg 
ed 10 Stfict ap ard (thany times) line one y a mammell io 8. 
Aber rate het. 

& '"The ch? Officei oftheir Towne th call cheir Sarrct# 12 5 
«*Fh3 hath the ſaute office and author: among thin h 
Mios Hitt x nf wat: England, AAU Ser Serfeaitts to ate 
ypouh: m, and bearethe Mace betore him a8 our Maiors. 

Wer wert Fr brtertach the Souetalgits hotile, wHich wag 
lone ofthote Hure that wittiitood the Earte of Defnindi in his rebel 
dena! Pty have de faine forte! of cbimnon prayer word fer 
Georffin 2 that dur aur fete m England. Vponthe Son 

$dueriiinecomett; imothe church wulrhe Sergeant belot 11 
the Sherifte and others oftht Tow e hip, and the 
ithey-knoble dowrie e Him tb akt h 


ue. Mer this they FAG gde tut 32 py ch * + oe | 
Yeti), an lifbeingdons, het reretne again ni the 


- Theis 


[a8 
the leruice belonging thereto is repeated in Latin, aud part. > 
Ini. rea ec by emp 

K ackcwardes, and then ot ar, our head ary; ares intothe 
couldweaicr in the widſt of Wine "whereby allo may afpcare 
eit natural hardnes, (as belote was ſpeciiyed.) They had ncis 
der Bell, Drumme, noa Trumpet, to call the Pariſhioners togi- 
abu they experi! their Squcraigne come, aud iben they 


Kucaay d-uoton follow. him. 5 e eee 
And,forthe tenth parerhe 


They inake their bread all in cakes 
Bakers baketh tov all the Lone. 5 

» . ee had of chem ſome v0. 5 11. Tunes of 1 fer ti 
YP bur it proued bke a pielent Turion io them (that ton 
2 2 Ar: rather - drinke water then it. 1 
The 20, ot Decemb. ve looſed uo hener, having wel proe 
niced out ſelues of fr eſn water, and ather en being: 


| accompan; ol with Sir Edward Dee his Lady, andiwoo young: 


| Thu day inthe morning, my Lord goinga ſhoare to dig: ich 

er waict that remayned tor the Vine 
| windebccing very faire foi 2 vs na w. * chers 
were 60: Spaniſh prizes talen and bruught to England; t]. 
dr dude daye: — 4 ture miude, but ate rat di it ſcanted fo, 
that (is Llaid betote) wee werefaine to kecpe 2 cold Chriſtinas 
| wich che Biſhopand tus Clarkes.. N 
Afien this wee ane with an E ip, tat brought vs iope 
| fa'lnewes of 91. Span · fh prizes chat were come to England: and 
growtull newes wukall,chattbelaftand beſt Pruc wee tooke, 
luffred ſhipwrack at a place vpou tbe coaſl of Cormrate which 
the Corniſh men cali Alr Eferrs, that is Hell. Cuſle, and that Ca 
ry and all che men in the hip were crowned, ave hoe ot fre 


©. r 
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| | | landing it. uch al ihe "py teucd, 
Demel Sir fre Ses, & che N g. Cen 
. ecke es Sete. a Mm, 
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Mb 29 
Lord was very forty tor Captaine L s death, wiſting 
Sat Ne bo loſt his eke Es haue laue d his lite. | 
1 hc as ole eemb. we met wih anuthet ſuippe, thattould vn 
the tame newes, and bai Sit Marryn Free, anc Captane ey 
„ ha tak: the Aomn all and Vice-Admitall of the F leete thay 
wee eſpyed going to Tereres hauen. Put the Admiral was ſunke 
with much lcatiog, neere to tie Jah Su, a 5ocke tha lyei 
auer againſt I h cui. d. and rhe men were lancs.. 
Ibn ſhiꝑ alio cettityed vs hai Car taine Proffent ſhip had taker 
a Price lo en with ſluet · My Lo: entred preſently into this hip, 
and went to l and we held n eur ceurſe for P n 
At night wee came neere to the Raw Hau (the next Cape M. oſt- 
wards from Plc ound) but we were altaideto double it in 
che night, miidoubring the ſaantnes ofthe winde. So wee ſloode 
of o tra hallt the night, and warde morning lad the winde 
wore large, and ma s too liule ſpare ihereoſ, that partlye for this. 
caulſc, and partly thre ugh miſl⸗ kinꝑ ot che ia d, wee v ere driuen 
fo much to lecward, that we ci ld not double that Cape: There 
fore we tetur md becke againe, 7nd c: me into Felmenrbaven, 
where we ſti uck oui gie wund in icver icere ſoote water :. Put it 
was ale ebbe, a d ready againe to fic w, ard the gie wude tofte, 
fo 2c no hutt was done. E eete wih ęladne: we ft ł ote aga ne 
vpon the Engliſh grownd (long ccfired) and ren ehed out ſeiy 
prath beengte Oirif ms vpon Gur nate loyile, 
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Faultcs elcaped in the E. of C umb. voiage. 


Page. Line. Fault. Correction. 
8. 34. the Caſtle, the platſorme. 
16, 9. their, hir. 
19. 13, vthna, vlhua. 
22. 2, scup-hole, scuppcr hole, 


23. 11, forhowſocuer, and how. 
13, yet now happy we & how happy we 3 


would, now. 
25, ſide of, {ide ſome of, 
24. 20, Cloſe by, cloſe to. 
26. 4. proceed. On either proceed on either 
ſide it, ſide. Ic 
28. 30, Als. Eferta, Als Efferne. 


CC 2. 28, Kundſtrop, Knudſtrop. 


CCC 2, 24, was, would be, 
CC 4, 8. ouertaken, vndertaken. 
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